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ABSTRACT 
 
This study examines the impact of dual credit policy at the time dual credit was 
beginning to take hold in Illinois, using a large cohort of students who completed high 
school in spring 2003.  The research sought to answer critical questions about the average 
outcomes of students participating in dual credit and the average outcomes of sub-
samples of students of color and low-income students participating in dual credit. It relies 
on theoretical constructs associated with Perna and Thomas’ (2008) Conceptual Model of 
Student Success and uses a descriptive and quasi-experimental design. Propensity score 
matching is used to estimate the impact of student participation in community college 
dual credit courses during the senior year of high school on two outcomes: college 
enrollment and college completion. Propensity score matching, a robust technique for 
reducing bias using observational data (Rosenbaum & Rubin, 1983; 1984), is used to 
estimate the average treatment effect on the treated (ATT) for the whole sample. Inspired 
by Rawls’ (1999) notion of justice as fairness, the differential impacts of dual credit 
participation are examined on sub-samples of students of color and low-income students. 
To do this, and to determine if there is effect heterogeneity in the ATT estimates, 
propensity score matching is used to analyze results for the sub-samples of students of 
color and low-income students.  
Results show the impact of community college dual credit taken during the senior 
year of high school has a statistically significant impact on students’ chances of enrolling 
in college and completing college, on average. Results of the propensity score matching 
analysis also suggest that, on average, dual credit students of color and low-income 
students are more likely to enroll in college and complete college compared to the 
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matched sample of non-dual credit students of color and low-income students. However, 
using Rawls’ (1999) notion of justice as fairness and his difference principle as a 
standard, the existing dual credit policy in Illinois does not benefit students of color and 
low-income students equally. That is, relative to the average of the full matched sample 
of dual credit students that consists mostly of White middle- and upper-income students, 
the sub-samples of underserved students participating in dual credit do not access college 
and complete college at the same rates. Results of this study provide baseline data for the 
effectiveness of Illinois’ dual credit policy, but the policy landscape has changed since 
2002-2003. The results suggest that dual credit policy has benefits for students but falls 
short when data are analyzed using Rawls’ fairness principle. Future research should 
replicate this study using more recent data to examine how and if policy changes since 
2002-2003 have impacted the effect of dual credit.  
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CHAPTER ONE 
INTRODUCTION 
High school student enrollment in college courses for dual credit is a growing 
phenomenon in the United States, and state policies have expanded the availability of dual credit 
programs over the past two decades. As a state, Illinois has invested public funds in dual credit 
for over a decade and enrollment has grown 11,809 students in 2001 to 75, 989 students in 2008 
(Andrews & Barnett, 2002; Illinois Community College Board, 2010). Despite this growth, little 
is known about dual credit participants in Illinois, and little empirical evidence exists about the 
relative contribution of dual credit participation to college access and college completion in 
Illinois or nationally. Few studies assess the impact of dual credit policies, and existing studies 
often fail to account for factors that influence student selection or participation, confounding our 
understanding of dual credit participation effects. Further, dual credit is increasingly being 
promoted as a policy solution for underserved students to Access College, but we know little 
about the extent to which underserved students participate in dual credit and the relative effect of 
dual credit participation on college access and success.  
A review of the literature on dual credit reveals a clear definitional issue that must be 
addressed at the beginning of this study. Many scholars use dual credit and dual enrollment 
interchangeably (Robertson, Chapman, & Gaskin, 2001) and the definitions for these terms often 
vary in different states and localities (Borden, Park, Seiler, & Taylor, 2013). Generally, dual 
enrollment refers to a high school student enrolled in a college course who may or may not 
receive high school and college credit for the same course, whereas dual credit refers to a high 
school student enrolled in a college course who does receive both high school and college credit 
upon successful completion of the course (Andrews, 2004; Bragg, Kim, & Barnett, 2006). Some 
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literature does not clearly distinguish between dual credit and dual enrollment, which can 
confound the understanding of the study and its results. I use the terms dual credit and dual 
enrollment as defined here, and elaborated on these definitions in Chapter 2, and since this study 
is primarily concerned with dual credit, the predominant model in Illinois, I use dual credit 
consistently throughout this study. Although many scholars use the term dual enrollment when 
referring to dual credit as it is defined in Illinois, I still elected to use the term dual credit except 
when reviewing empirical studies on dual enrollment in Chapter 2. Additionally, these 
definitions closely reflect the Illinois Community College Board (ICCB) definitions of dual 
credit and dual enrollment (ICCB, 2011a), and since this study is based on data from Illinois, I 
have chosen to introduce these definitions at the beginning of the manuscript.  
Further, this study is particular to community college dual credit courses. Community 
colleges are often, but not always, the predominant provider of dual credit courses. Using a 
nationally representative sampling framework, Kleiner and Lewis (2005) found that 57% of 
postsecondary institutions offer dual credit courses, but when disaggregated by institutional 
types, 98% of public 2-year colleges compared to 77% of public 4-year institutions offer dual 
credit courses. Policy research published by the Education Commission of the States (ECS) 
(2001) suggests community colleges are an integral part of dual credit policy in 21 states. In 
Illinois, community colleges are almost exclusively the postsecondary partners offering dual 
credit courses (Barnett, 2003).  
Problem Statement 
Several national studies were conducted in the past decade that documented the 
widespread implementation of dual credit state policies and programs. For example, Karp, 
Bailey, Hughes, and Fermin (2005) reported that state legislative or agency policies on dual 
3 
 
credit existed in 40 states, Borden, Taylor, Park, and Seiler (2013) found evidence of dual credit 
legislative or agency policies in 47 states as of 2012, and Bragg, Kim, and Barnett (2006) 
documented some form of dual credit option in all 50 states, including states that had local 
implementation without state statue or state board policy. In Illinois, a series of dual credit 
policies have progressed in the past decade including allowing high schools and colleges to be 
reimbursed for dual credit students, the implementation of the Accelerated College Enrollment 
(ACE) grants, and more recently the implementation of the Dual Credit Quality Act.  
Moreover, student participation data obtained from a nationally representative sample of 
nearly 1,500 postsecondary institutions estimated that 813,000 high school students participated 
in dual credit during the 2002–2003 academic year (Kleiner & Lewis, 2005). This number 
represented approximately 5% of the 15 million postsecondary education students in the United 
States. In a separate nationally representative study of high schools, Waits, Setzer, and Lewis 
(2005) found that 71% of high schools in the sample offered dual credit. These studies suggest 
the preponderance of colleges and high schools provide at least some dual credit. New data 
suggest that the proportion of high schools that offer dual credit has increased from 71% in 2002-
2003 (Waits, Setzer, & Lewis, 2005) to 82% in the 2010-2011 academic year (Thomas, Marken, 
Gray, & Lewis, 2013).   
State data on dual credit programs reveal that participation has dramatically increased in 
the last decade. Hoffman, Vargas, and Santos (2009) documented that New York’s College Now 
program, one of the oldest dual credit programs, grew 109%, from 7,084 students in 2001–2002 
to 14,380 students in 2006–2007. In Illinois, a state that has supported dual credit for over two 
decades, historical data show dual credit participation has blossomed since the early 1990s. 
Citing data from the Illinois State Board of Education (ISBE), Andrews and Barnett (2002) noted 
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that the number of dual credit students grew from 2,220 students in 1991 to 11,809 in 2001. 
More recent data show that dual credit participation grew exponentially in Illinois during the first 
decade of the 21
st
 century. The Illinois Community College Board (2010) reports that the number 
of duplicated dual credit students increased 93.6%, from 39,257 enrollments to 75, 989 
enrollments between 2004 and 2008.  
Accompanying the widespread implementation of dual credit policies and growing 
enrollment rates is an increased focus on the extent to which dual credit is appropriate for 
students historically underserved by the American education system, mainly students of color 
and low-income students (Jaschnik, 2008). Whereas advocates suggest that dual credit is 
intended for high-achieving college-bound and honors students (Andrews, 2001; Andrews & 
Marshall, 1991), who are more likely to be white and students from high-income families (The 
College Board, 1999), dual credit models have emerged that explicitly target low and middle-
achieving students and students of color (Berger et al., 2009; Boswell, 2011; Hoffman, 2005; 
Hugo, 2001). However, the extent to which dual credit is increasingly serving diverse groups of 
students is somewhat challenging to ascertain from the literature, partially because data are not 
systematically and longitudinally collected on dual credit students.  
Despite this, we do have limited data on the diversity of dual credit students based on 
race/ethnicity, income, and achievement level. Some studies with student characteristics data 
suggest that dual credit students are not especially racially or ethnically diverse (Andrews & 
Barnett, 2002; Karp, Calcagno, Hughes, Jeong, & Bailey, 2007; Kim, 2008; ICCB, 2010; 
Swanson, 2008) relative to non-dual credit students or the general student population, as is the 
case in Illinois (ICCB, 2010). Karp et al.’s (2007) dual credit study in Florida and New York 
found that many dual credit students are high-achieving students, as measured by high school 
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grade point average (GPA). Although some studies report that dual credit students are not 
diverse, other research suggests that dual credit students actually are diverse based on 
race/ethnicity (Texas Higher Education Coordinating Board, 2011), socioeconomic status 
(Swanson, 2008), and first-generation college student status (Swanson, 2008).  
Another way to ascertain the diversity of students is to examine dual credit program and 
policy goals and target populations. Research on dual credit policies shows some states do not 
mandate minimum academic requirements (Borden, Taylor, Park, & Seiler, 2013; Karp, Bailey, 
Hughes, & Fermin, 2005), suggesting that low-achieving students could participate. Indeed, 
Kleiner and Lewis (2005) found that minimum admission requirements vary extensively at the 
institutional level, especially when community colleges play a primary role in matriculating dual 
credit students. Further, some programs, such as the Early and Middle College High Schools that 
use dual credit as part of a comprehensive array of programs and services, explicitly seek to 
increase access and success of low-income, African American, and Hispanic students by using 
the community college as a primary portal to higher education (Berger et al., 2007, p. 1). 
Consequently, these programs likely enroll a relatively diverse student population in dual credit 
courses. 
  Considered together, this literature suggests that dual credit programs and policies in 
Illinois and nationally, have expanded dramatically yet we know relatively little about the impact 
of dual credit participation for all students and for underrepresented students in particular. This is 
especially the case in Illinois, the context for this study, where dual credit policy has supported 
the expansion of dual credit participation for nearly two decades, yet the effects of participation 
are relatively unknown. Many scholars have examined dual credit outcomes in an attempt to 
understand the effect of dual credit participation, but the focus of these studies has not been in 
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Illinois because data were not collected to support rigorous investigation of student outcomes. At 
the national level, there is accumulating descriptive and inferential research suggesting dual 
credit has a positive impact on college enrollment and college completion (Geise, 2011; Karp et 
al., 2007; Luna & Fowler, 2011; Marquez, 1999; Nitzke, 2002; Shaughnessy, 2009; Westcott, 
2009), but many of these studies lack sufficient rigor to provide decisive evidence of the impact 
of dual credit. Specifically, few studies include a robust set of control variables or account for 
variables that may influence student selection into dual credit. Selection into dual credit courses 
is not random (Hoffman, 2005), with many factors influencing a student’s decision to participate.  
Based on my review of the literature, very few dual credit impact studies attempt to 
account for student selection. Of the studies that do account for factors related to selection (An, 
2009; Karp et al., 2007; Kim & Bragg, 2008; Speroni, 2011; Struhl & Vargas, 2012; Swanson, 
2008), most use a regression model that does not adequately account for selection bias. Of these 
studies, only a few (An, 2009; Speroni, 2011; and Struhl & Vargas, 2012) model the selection 
process using methods that allow for causal inference. Methodological advances in social science 
research, such as propensity score matching (Rosenbaum & Rubin, 1983), offer alternatives to 
linear regression that meet the assumptions necessary for researchers to make causal inferences 
or approximate causality. Propensity score matching aims to reduce observable bias and produce 
more credible estimates of average treatment effects than regression analysis.   
Average treatment effect (ATE) estimates are useful in producing knowledge about the 
average impact of a policy or program. These estimates are helpful when evaluating the extent to 
which a policy or program influences an entire group of people, on average. In this study, I 
estimate the Average Treatment Effect on the Treated (ATT), a version of the ATE which 
estimates the average effect for students likely to participate in a treatment, to estimate the extent 
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to which community college dual credit during the senior year of high school impacted students’ 
access to college and success in college, on average. While this method estimates the average 
impact, some scholars have suggested that ATT estimates assume homogeneity, on average, yet 
it is known that students are a heterogeneous group and may respond differently to various 
programs and interventions (Brand, Pfeffer, & Goldrick-Rab, 2012).  
Indeed, there are existing pervasive inequalities in college access and success for students 
of color and low-income students (Aud et al., 2011), suggesting diverse students have different 
educational experiences and outcomes. Students of color and low-income students who have 
participated in college have experienced different and unequal outcomes relative to their White 
and middle- and upper-income despite efforts to reverse these inequities (Anderson, 2006; 
Bowen, Chingos, & McPherson, 2009). For example, data from the National Center for 
Education Statistics show that whereas immediate college enrollment rates of recent high school 
graduates have grown from 50.7% in 1975 to 70.1% in 2009, there is still a large gap between 
enrollment rates of Whites (71.3%) and Asians (90.4%) compared to Blacks (62.6%) and 
Hispanics (61.6%) (Aud et al., 2011). The same data suggest even larger differences in 
immediate college enrollment rates of recent high school graduates when disaggregated by 
income. Whereas 84.2% of high-income students enroll in college, only 66.8% of middle-income 
students and 54.1% of low-income students enroll.  
Similar differences are observed when analyzing data on college completion. A recent 
study by Bowen, Chingos, and McPherson (2009), for example, found large disparities in college 
graduation rates by parents’ income. Using data from the National Education Longitudinal Study 
of 1988/2000 (NELS 88/2000), they found that the college graduation rates of students in the top 
income quartile were 32% higher than students in the bottom income quartile, demonstrating 
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large inequities in college graduation based on parents’ income. In the same study, bachelor 
degree attainment rates were analyzed at public flagship universities, and significant differences 
were observed based on race/ethnicity. The largest differences were observed for males where 
only 59% and 66% of Black and Hispanic male students, respectively, attained a bachelor’s 
degree within six years compared to 75% and 78% of White and Asian male students (Bowen, 
Chingos, & McPherson, 2009). These data show that when disaggregated by race/ethnicity and 
income, the chances of enrolling and succeeding in college are drastically lower for students of 
color and low-income students compared to their white and high-income peers. 
Consequently, the use of ATT to estimate average effects masks the differences that will 
likely be observed for underserved students. Given the data illustrating the pervasive inequities 
in college access and success for underrepresented students, it is worthwhile to examine 
differences, even when applying quasi-experimental approaches intended to estimate average 
impacts. To addresses these issues, I use propensity score matching (Rosenbaum & Rubin, 1983; 
1984) to estimate the average difference in college enrollment and college completion rates 
between dual credit and non-dual credit students. I use data from 12 Illinois community colleges 
to estimate the average impact for all students and to investigate differential impacts for students 
of color and low-income students. The result of this analysis addresses critical policy questions 
about the average impact and differential impacts of dual credit participation in Illinois.   
Conceptual Framework 
 Three bodies of scholarship embody the conceptual and theoretical framework for 
conducting this study, as well as the methodological assumptions that guide the study’s design: 
quasi-experimental design, moral philosophy and critical methods, and college choice and 
success literature. First, this study uses propensity score matching, a quasi-experimental 
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approach, to estimate the impact of participation in community college dual credit during the 
senior year of high school on college enrollment and college degree completion. However, as 
Hoffman (2005) suggests, students often self-select into dual credit, and this presents challenges 
for researchers attempting to isolate the impact of dual credit. Quasi-experimental designs are 
increasingly used in social science research that attempt to determine program and policy 
impacts by accounting for self-selection (Murnane & Willett, 2011). In the absence of an 
experimental setting, quasi-experimental design “requires careful and detailed attention to 
identifying and reducing the plausibility of alternative causal explanations” (Shadish, Cook, & 
Campbell, 2002, p. 105). This study uses propensity score matching, a method introduced by 
Rosenbaum and Rubin (1983) to reduce observable bias and consequently alternative 
explanations about the effect of dual credit on college enrollment and college degree completion. 
The result of this analysis is an average effect of participation in dual credit. This quasi-
experimental framework is informed by decades of theory and research based on the work of 
Shadish, Cook, and Campbell (2002), Rosenbaum and Rubin (1983, 1984), and others.  
The second body of scholarship draws from both moral philosophy and critical research. 
Many scholars contend that our society has an obligation to ensure equity for populations who 
have faced historic discrimination or who are not privileged. In the context of affirmative action, 
Green (2004) notes that scholars often use compensatory, corrective, redistributive, and moral 
arguments to rationalize affirmative action policies pursuant to the goal of educational equity. 
Collectively, these rationales suggest that policy should not be blind to historical discrimination 
and privilege. This idea is embraced by Rawls’ (1999) theory of justice, which, among other 
things, advocates for equality of opportunity where society and policies are attentive to and 
adjust for those individuals who are least privileged in society. In the higher education context, 
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St. John (2003) draws from Rawls' theory of justice to argue researchers need to examine the 
equity effects of policies, and one approach to this is to examine the equity of student outcomes. 
St. John (2007) argues “In higher education, it is important to consider the effects of policy 
interventions on outcomes for the majority and diverse groups” (p. 72–73). Assuming dual credit 
policies should serve a diverse group of students, including the least advantaged learners in our 
society, it is important to understand the extent to which dual credit policies provide equality of 
opportunity and upward mobility for these underrepresented groups. While I estimate the impact 
of dual credit participation on average, there is a growing body of scholarship that is critical of 
quasi-experimental methods that estimate average effects. These scholars argue that many 
experimental and quasi-experimental studies assume homogeneity when estimating average 
effects, yet we know that students are a heterogeneous group and may respond differently to 
various programs and policies (Brand, Pfeffer, & Goldrick-Rab, 2012; Speroni, 2011). Assuming 
the plausibility of effect heterogeneity leads to the analysis of differences in sub-samples that 
might otherwise be masked by the sample average.  
Distinct from this body of scholarship, but related, is the work of critical quantitative 
researchers. Critical theory scholars have long critiqued quantitative research for many reasons, 
including methodological assumptions inherent in quantitative research designs (Stage, 2007). A 
2007 edition of New Directions for Institutional Research took up the issue of what is called 
critical quantitative scholarship, a hybrid of quantitative methods and critical perspectives on 
social phenomena. In essence, critical quantitative scholarship seeks to answer critical questions 
with quantitative research. The edition editor argued that although critical theory emerged as 
different in purpose, structure, and justification from quantitative methods based on the work of 
Habermas (1971), there is a space for quantitative methods to address key issues raised by 
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critical theorists, such as the recognition of power structures and cultural differences, the 
emphasis on practically, morally, ethically, and politically informed research, and the intent to 
transform or change as a result of research (Stage, 2007). Indeed, Stage suggests “the 
quantitative criticalist, rather than confirming conventional wisdoms and seeking consensus, 
adapts a proactive stance by consciously choosing questions that seek to challenge. The 
quantitative criticalist seeks to forge challenges, illuminate conflict, and develop critique through 
quantitative methods in an effort to move theory, knowledge, and policy to a higher plane” (p. 8). 
Thus, this study embraces a critical approach through my attention to equity issues and the 
explicit attempt to analyze the effect of dual credit participation on students who are historically 
underrepresented in higher education.  
 The third body of scholarship that I utilize in this study relies on the college choice and 
success literature to inform the construction of the propensity score. Perna and Thomas (2008) 
propose a theoretical model that posits student success is a phenomenon that is best understood 
through multi-disciplinary lenses including sociology, psychology, economics, and education. 
The model is based, in part, on Perna’s (2006) college choice model and on Perna and Thomas’ 
(2008) extant review of literature in top journals in sociology, psychology, economics, and 
education. Perna and Thomas argue that educational research on student success is often 
conducted under singular disciplinary assumptions and therefore misses opportunities for inter-
disciplinary research that includes multiple assumptions, variables, and constructs. Perna and 
Thomas’ conceptual model includes four layers that influence student success: internal context; 
family context; school context; and the social, economic, and policy context. Using variables 
associated with multiple disciplines may help to build a sufficiently sophisticated analytical 
approach to measuring the effects of dual credit on college enrollment and degree completion 
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(Hossler & Gallagher, 1987; Perna, 2006; Perna & Thomas, 2008). Producing an unbiased 
estimate of the association between dual credit and these outcomes requires a robust set of 
variables that are theoretically and empirically associated with college enrollment and degree 
completion. Since studies measuring the effects of dual credit on college enrollment and degree 
completion rarely use frameworks that include variables representing multiple disciplines, 
conducting research inclusive of variables derived from multiple disciplines has the potential to 
offer a more comprehensive understanding of the effects of dual credit participation than has 
been evident from prior research.  
Purpose of the Study 
 Given the advancement of dual credit policies and the wide expansion of dual credit 
enrollment in Illinois, this study examines the impact of dual credit policy in Illinois by 
answering critical questions about the average outcomes of students participating in dual credit 
and the outcomes of underserved students participating in dual credit. Using Perna and Thomas’ 
(2008) Conceptual Model of Student Success, I estimate the impact of student participation in 
community college dual credit courses during the senior year of high school on two outcomes: 
college enrollment and college degree completion. In addition, I conduct sub-group analyses of 
low-income students and students of color, separately, to estimate the impact of dual credit 
participation on the same two outcomes for these sub-groups to understand the extent to which 
dual credit promotes access to and success in college for students historically underrepresented 
in college. To conduct the analyses, I use propensity score matching (Rosenbaum & Rubin, 
1983; 1984), a quasi-experimental approach that produces ATT estimates that are more unbiased. 
To determine if there is effect heterogeneity, I then use propensity score matching to estimate the 
ATT on the same outcomes for sub-groups of low-income students and students of color. The 
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population of the study includes all students in the Illinois public high school class of 2003, and 
the sample is restricted to a subset of community colleges predominantly engaged in dual credit 
and not dual enrollment. This study relies on data from a database compiled by researchers at the 
Illinois Educational Research Council (IERC) that includes data from the ACT exam, ACT 
Student Information Survey, and the National Student Clearinghouse. 
Research Questions 
 The research questions are organized according to three related sets of questions that are 
answered in Chapters 4, 5, and 6, respectively. The first set of research questions is primarily 
descriptive and aims to describe the extent to which all students and underserved students 
(specifically defined as students of color and low-income students) participate in dual credit and 
their subsequent access to and success in college:  
1. What are the characteristics of community college dual credit and non-dual credit 
students?  
a. How are the characteristics of community college dual credit and non-dual credit 
students different?  
b. How are the characteristics of community college dual credit and non-dual credit 
students of color and low-income students different?  
2. What are the average postsecondary enrollment and completion rates for community 
college dual credit and non-dual credit students?  
3. What are the average postsecondary enrollment and completion rates for community 
college dual credit and non-dual credit students who are low-income students and 
students of color? 
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The second set of research questions uses propensity score matching to produce a less biased 
estimate of the average impact of dual credit participation:  
4. For students participating in community college dual credit during the senior year of high 
school, what is the average impact of participation on college enrollment?   
5. For students participating in community college dual credit during the senior year of high 
school, what is the average impact of participation on college degree completion? 
Finally, the third set of research questions attempts to exploit the effect heterogeneity in the ATT 
estimates and determine the average impact of dual credit participation for sub-samples of 
students of color and low-income students: 
6. For low-income students and students of color participating in community college dual 
credit during the senior year of high school, what is the average impact of participation 
on college enrollment? 
7. For low-income students and students of color participating in community college dual 
credit during the senior year of high school, what is the average impact of participation 
on college degree completion?  
Significance 
 The significance of this study is multi-dimensional. First, to the extent that historically 
underserved student groups participate in community college dual credit courses, dual credit 
policies and programs have the potential to increase access to college and increase college 
completion for students of color and low-income students. Consequently, understanding the 
contribution of community college dual credit participation to underrepresented students’ access 
to and success in college is a compelling rationale for studying dual credit outcomes. Research 
has documented the strong relationship between low-income and racial/ethnic minorities and low 
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educational levels that contribute to high degrees of inequality and stratification (Baum & Ma, 
2007; Bowen, Chingos, & McPherson, 2009). A sub-group analysis of low-income students and 
students of color addresses the extent to which dual credit facilitates movement from low 
educational levels, and correspondingly low economic and social standing, to higher educational 
attainment and income levels, thus serving as a mechanism of social mobility.   
Second, this study also contributes evidence to the existing repertoire of studies on dual 
credit programs and policies using quasi-experimental methods. In Illinois, the scope of student 
and institutional participation in dual credit and the growth of dual credit has been well 
documented (Andrews, 2001; Andrews & Barnett, 2002; Barnett, 2002; ICCB, 2010), but unlike 
other states such as New York, Florida, and Washington, there is virtually no evidence on the 
effect of dual credit on student outcomes. The most recent data on dual credit in Illinois, shown 
in the Transition’s Report produced by the ICCB (2008), documents dual credit participation and 
enrollment only, failing to report data on the impact of dual credit on college access and 
completion. Thus, this study provides evidence about the impact of community college dual 
credit participation on both short- and long-term student outcomes.  
 Third, this study draws from Perna and Thomas’ (2008) proposed Conceptual Model of 
Student Success, a model that draws on assumptions and constructs from multiple disciplines. 
Assuming that student participation in dual credit and dual credit outcomes are determined by 
factors representative of multiple disciplines, this study includes many pre-dual credit 
participation control variables that may provide a comprehensive understanding of the effect of 
dual credit on student outcomes.  Accounting for factors representing multiple disciplines and 
theoretical constructs can contribute to our collective understanding about the integration and 
intersection of multiple disciplinary assumptions in educational research.  
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 Fourth, students, parents, high schools, community colleges, and taxpayers are all 
investing in dual credit yet there is little evidence to support that this is a worthwhile investment. 
Scholars and policymakers claim that dual credit is associated with a lengthy list of benefits but 
few of these claims have been empirically tested and supported with evidence. My use of 
propensity score matching, a quasi-experimental design, provides an unbiased estimate of the 
average impacts of dual credit program outcomes that account for self-selection and other 
observable bias, and thereby a reliable assessment of claims that dual credit increased college 
access and success. 
 Finally, this study contributes to a body of literature that attempts to understand what 
contribution, if any, dual credit has to the contemporary national policy initiatives and dialogue 
related to degree completion and credentialing. The scope of college completion agendas is vast 
and many current policies were inspired by President Obama’s 2009 announcement of a 2020 
completion goal where he stated: “by 2020, America will once again have the highest proportion 
of college graduates in the world” (Obama, 2009). The results of this study could help 
policymakers understand the relative contribution of dual credit to the goal of national college 
completion and could determine the extent to which public support of dual credit is a good 
investment towards meeting this goal. 
Definition of Terms 
College Enrollment. An outcome measured in this study that is measured in two ways 
depending on the research question: 1) if a student enrolled in any college between fall 2003 and 
fall 2010 or did not enroll in a college between fall 2003 and fall 2010; and 2) if a student 
enrolled in a two-year college in fall 2003, enrolled in a four-year college in fall 2003, delayed 
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college enrollment—enrolled sometime after fall 2003 but before fall 2010, or never enrolled in 
college between fall 2003 and fall 2010. 
Community College Dual Credit. Refers to dual credit course(s) offered in partnership by 
a high school and community college.  
Degree Completion. An outcome measured in this study defined as whether or not a 
student earns a certificate, two-year degree, or four-year degree during the observation period 
from 2003 to 2010. 
Dual Credit. Refers to a course where students receive high school and college credit for 
completion of a college-level course (ICCB, 2011a; Kim, Bragg, & Barnett, 2003). These 
courses represent an administrative arrangement between a high school and community college 
or four-year institution.  
Dual Credit Students. Refers to the group of students in the sample that participated in 
community college dual credit courses in fall 2002 and spring 2003.  
Dual Enrollment. Refers to a course where students are concurrently enrolled in high 
school and college-level course(s) but they do not necessarily receive credit at the high school 
level (ICCB, 2011a; Kim, Bragg, & Barnett, 2003).  
Low-Income Students. The sample of low-income students is operationalized based on 
data from the ACT survey and include students who fall in the lowest parental income quartile.  
Non-Dual Credit Students. Refers to the group of students in the sample that did not 
participate in community college dual credit courses in fall 2002 and spring 2003.  
Non-White Students. This term defined the same and used interchangeably with Students 
of Color (see definition below) and mostly used in tables for the purpose of brevity.  
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Students of Color. The sample of students of color is operationalized based on students’ 
reported race/ethnicity on the ACT survey and includes all students who identified other than 
White, Non-Hispanic. This includes students that identified as African American/Black, 
American Indian or Alaskan Native, Mexican-American/Chicano/Latino, Asian American or 
Pacific Islander, or Hispanic.  
Underrepresented and Underserved Students. Refers to students who have been 
historically underrepresented or underserved by higher education, primarily low-income students 
and students of color. 
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CHAPTER TWO  
LITERATURE REVIEW 
 This chapter reviews literature that informs both the theoretical and empirical foci of this 
study. The literature was located using several databases and search engines including the 
Education Resources Information Center (ERIC), EBSCO Academic Search Premier, ProQuest 
Digital Dissertations, JSTOR, and Google. The following key words were used to search for 
literature: dual credit, dual enrollment, concurrent enrollment, outcomes, Illinois, Rawls, Perna 
and Thomas, and college choice. In addition, I examined reference lists in published literature to 
search for related studies that did not meet my key words and conducted additional searches 
using Google Scholar. I also relied on personal contacts with personnel from the Illinois 
Community College Board to access some unpublished materials related to Illinois’ 
implementation of dual credit policy and programs.  
The review of literature is organized in five sections. In the first section I define dual 
credit, position dual credit in the literature on transition to college, and articulate the various 
purposes and goals of dual credit. In the second section, I elaborate on the history and context of 
dual credit in Illinois. In the third section, I consider access and equity in the context of dual 
credit and elaborate on the rationale for conducting a sub-analysis of low-income students and 
students of color. In the fourth section I introduce the conceptual model used to guide this study. 
Finally, I review literature related to the primary dependent variables in this study in the fifth 
section.  
Dual Credit 
Dual credit and dual enrollment have different definitions in the literature. Generally, 
dual enrollment refers to students who simultaneously enroll in high school who may or may not 
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get high school and college credit for the same course, and dual credit refers to students who 
receive both high school and college credit upon successful completion of the same course 
(Andrews, 2004; Bragg, Kim, & Barnett, 2006). These definitions are consistent with the Illinois 
Community College Board (ICCB) definitions of dual credit and dual enrollment (ICCB, 2011a), 
and since the study is situated in Illinois it makes sense to bring these definitions to the attention 
of the reader and use them for this analysis.  
Concurrent enrollment is used occasionally in reference to dual credit where a college-
level course is taught in the high school (Bragg, Kim, & Barnett, 2006). For example, the 
National Alliance of Concurrent Enrollment Partnerships, an organization that accredits 
concurrent enrollment programs, defines concurrent enrollment as being taught in the high 
school, during the regular school day, and by high school faculty (2011). In a 2001 volume of 
New Directions for Community Colleges, Robertson, Chapman, and Gaskin (2001) note that the 
terms concurrent enrollment, dual credit, dual enrollment, postsecondary enrollment, and co-
enrollment are often used interchangeably in the literature, and “there is no universally consistent 
definitions” (p. 1). In a more recent review of dual credit literature, Kim (2008) described 
similarities among definitions for dual credit, dual enrollment, concurrent credit, concurrent 
enrollment, and articulated credit. A primary distinction made in her review is the difference 
between dual or concurrent credit and dual or concurrent enrollment based on the work of Clark 
(2001). The difference is that dual or concurrent credit refers to the extent to which students earn 
both high school and college credit, and dual or concurrent enrollment refers to student’s 
enrollment status in high school and college.  
The distinction between dual credit and dual enrollment in Illinois is important and 
partially based on a Delphi study in Illinois (Kim, Bragg, & Barnett, 2003). The Delphi study 
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was based on a panel of secondary, postsecondary, and state representatives, and the authors 
concluded that dual credit is defined as “students receive both high school and college credit for 
a college-level class successfully completed” (p. 22). Dual enrollment was defined as “students 
are concurrently enrolled (and taking college level classes) in high school and college” (p. 22). 
Thus, the primary distinction between these two definitions is whether high school students 
receive only college credit (dual enrollment) or high school and college credit (dual credit). The 
Delphi study also identified and defined articulated credit: “Articulated credit programs align 
secondary and postsecondary courses in order to allow students who successfully complete 
selected high school courses to become eligible to apply for credit in the corresponding college 
course in the future” (p. 22). This may be the most important aspect of the Kim et al. efforts to 
clarify definitions because, prior to this study, a considerable amount of the confusion was in 
how credits associated with articulated programs of study at the secondary level, especially tech 
prep, would qualify for college credit. 
Thus, the receipt of credit and the timing of the receipt of credit were important 
definitional dimensions in Kim, Bragg, and Barnett’s (2003) study. The two studies on dual 
credit and dual enrollment conducted by the National Center for Education Statistics (NCES) 
have similar definitions as Kim, Bragg, and Barnett (2003). First, Kleiner and Lewis (2003) use 
the term dual enrollment, acknowledge alternative uses of the term, and define dual enrollment. 
They say, “dual enrollment, also known as ‘dual credit,’ ‘concurrent enrollment,’ and ‘joint 
enrollment,’ refers to student participation in college-level courses and the earning of college 
credits by high school students” (p. 1). The other NCES study on dual credit defines dual credit 
as “…whereby high school students can earn both high school and postsecondary credits for the 
same course” (Waits, Setzer, & Lewis, 2005, p. 1).  Both reports define dual credit and dual 
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enrollment similarly to Kim, Bragg, and Barnett (2003) where students' receipt of high school 
credit, college credit, or both appear to be an important definitional element.  
A study by Karp, Bailey, Hughes, and Fermin (2004) defines dual enrollment in the 
following way: “Dual enrollment programs allow high school students to enroll in college 
courses and earn college and high school credit simultaneously” (p. 9–10). They go on to note 
that these programs are “also called dual credit or concurrent enrollment” (p. 10). This definition 
of dual enrollment is similar to Kim, Bragg, and Barnett (2003) and Waits, Setzer, and Lewis’ 
(2005) definition of dual credit.  
Other definitions included in the literature include a definition provided by the Education 
Commission of the States (ECS) and the National Alliance for Concurrent Enrollment 
Partnerships’ (NACEP). An ECS (2001) study defined dual enrollment as “an academic program 
where college-level courses are offered to high school students for college credit” and dual 
enrollment “can be administered in high school classrooms, on a college campus or through a 
distance-learning provider” (p. 1). NACEP’s (2011) definition of concurrent enrollment does not 
refer to the receipt or timing of credit. The salient dimensions of NACEP’s definition, previously 
mentioned, include the location and time of instruction (at the high school during the school day) 
and the instructor (a high school instructor). 
The review of all definitions that appear in the literature is beyond the scope of this 
dissertation, but it is important to recognize two critical points. First, the Delphi study conducted 
by Kim, Bragg, and Barnett (2003) in Illinois is an important precursor to this study where dual 
credit and dual enrollment were distinguished from one another. These definitions are closely 
associated with existing definitions offered by the ICCB, as Kim, Bragg, and Barnett’s study was 
funded by the ICCB. The ICCB defines dual credit as “An instructional arrangement where an 
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academically qualified student currently enrolled in high school enrolls in a college-level course, 
upon successful completion, concurrently earns both college credit and high school credit” 
(ICCB, 2011a, n.p.). The ICCB definition of dual enrollment is “An academically qualified 
student who is still enrolled in high school also enrolls in a college level course at the community 
college. Upon successful course completion the student exclusively earns college credit. No high 
school credits are earned” (ICCB, 2011a, n.p.). These new definitions are very similar to the 
definitions offered by Kim, Bragg, and Barnett (2003) but stipulate that students must be 
“academically qualified” to participate. Second, the interchangeable use of these terms in the 
literature is problematic because one term is used to describe a phenomenon that varies on many 
dimensions (e.g., credit earned, instructional location). Because dual credit and dual enrollment 
are explicitly differentiated in the Illinois policy context, it is critical to recognize this difference 
and be explicit about the purposive use of the term dual credit in this study. However, in 
reviewing the literature it is not always clear if scholars are referring to dual credit or dual 
enrollment (as defined in Illinois). Because this is not clear, in the studies reviewed in this 
literature review, I often use the term used by the author. Otherwise, I use the term dual credit.  
Credit-Based Transition Programs, Academic Pathways, and Transition  
Dual credit can be positioned in the broader literature related to student transition to 
college. Two studies (Bailey & Karp, 2003; Bragg, Kim, & Barnett, 2006) reviewed programs 
and policies intended to transition students into college.  
Bailey and Karp (2003) reviewed 45 pieces of literature on programs that “encourages 
and allows high school students to take college courses and to earn [college] credit while still in 
high school” (p. 7). They labeled these programs “credit-based transition programs,” and 
classified them into three categories: singleton programs (e.g., Advanced Placement), 
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comprehensive programs (e.g., International Baccalaureate and Tech Prep), and enhanced 
comprehensive programs (e.g., Early and Middle College High Schools). Referring to singleton 
programs, Bailey and Karp say, “Usually, the goal of singleton programs is not to recreate the 
college experience; rather, they aim to enrich the high school experience by offering an 
opportunity to take a college-level class” (p. 8). Singleton programs do not typically offer other 
support services intended to help students’ transition into college. Comprehensive programs 
typically occupy the last one or two years of secondary education, and “the primary focus 
remains on academic preparation, exposure to rigorous coursework, and the ability to earn 
college credit” (p. 9). A distinguishing feature of enhanced comprehensive programs is an 
emphasis on guidance and support that goes beyond academics in the form of “counseling, 
assistance with applications, mentoring, and general personal support” (p. 9).  
Bailey and Karp (2003) recognize that singleton, comprehensive, and enhanced 
comprehensive programs include significant variety, but the premise of all programs is to ease 
the transition to college by allowing students to obtain college credit in high school. Bailey and 
Karp offer a typology of programs that “differentiates programs in terms of their intensity and 
ability to expose students to a wide range of ‘college-like’ experiences” (p. 8).  
In a more recent and comprehensive review of transition programs, the Academic 
Pathways to Access and Student Success (APASS) project, Bragg, Kim, and Barnett (2006) 
inventoried state efforts to create academic pathways from high school to college. The study 
defined academic pathways as “boundary-spanning curricula, instructional and organizational 
strategies, and meaningful assessments that either link or extend from high school to college, 
including both two- and four-year institutions” (p. 6). The study involved a 50-state inventory 
that identified the following nine academic pathways: Advanced Placement, bridge programs, 
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College Level Examination Program, distance learning / virtual high schools and colleges, dual 
credit and dual enrollment, GED programs that bridge to college, International Baccalaureate 
(IB), Early and Middle College High Schools, and Tech Prep and College Tech Prep. Four other 
categories were developed based on responses to open-ended questions. While dual credit and 
dual enrollment was identified as a specific academic pathway, dual credit or dual enrollment is 
also embedded in some other academic pathways such as Early and Middle College High 
Schools and Tech Prep. Like Bailey and Karp (2003), this study provides a useful categorization 
or taxonomy of the most common transition programs currently implemented in the United 
States. For many, but not all, of these credit-based transition programs or academic pathways, 
dual credit or dual enrollment is an element.  
Dual Credit State Policy and Participation 
Dual credit can be traced to innovation at both the institutional and state levels. Andrews 
(2001) studied dual credit and concurrent enrollment and wrote one of the first pieces that 
examined the landscape of dual credit programs and policies across the United States. Andrews’ 
review suggested that some states have formal statewide policies, whereas in other states, 
individual postsecondary institutions work with high schools to deliver dual credit independent 
of state policy. In his review, Andrews organized state dual credit plans by programs that were 
offered at the college campus only and programs that were at the college campus and high school 
campus. He suggested that dual credit programs offered in high schools raise issues about faculty 
qualifications and selection criteria, an issue articulated by other scholars as well (Johnstone & 
Del Genio, 2001).  
Using data from the state boards, websites, and a questionnaire, Andrews found that all 
50 states had some dual credit or concurrent enrollment activity at either the state or institutional 
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level. Although the data collection methods are somewhat unclear (for example, Andrews does 
not describe his research protocol or instruments), his findings suggest that dual credit programs 
and policy were quite robust in many states almost two decades ago. For example, in states such 
as Minnesota and Washington, there have been strong and stable dual credit policies since at 
least the 1980s (Rasch, 2004). However, many states had evolving programs and policies where 
legislation was being written and debated (e.g., Maryland) or programs were being piloted (e.g., 
California) during Andrew's data collection period, several of which have since come to fruition.  
Since Andrew’s publications, there have been three systematic studies of state dual credit 
and dual enrollment policies. The first was conducted by the ECS (2001), another was a study of 
credit-based transition programs conducted by Karp, Bailey, Hughes, and Fermin (2005), and a 
third was a study of academic pathways by Bragg, Kim, and Barnett (2006).  Two additional 
studies were conducted by the U.S. Department of Education on the prevalence of dual credit in 
secondary institutions (Waits, Setzer, & Lewis, 2005) and postsecondary institutions (Kleiner & 
Lewis, 2005) at the national level.  
In an analysis by researchers at the ECS (2001), dual or concurrent enrollment was 
observed in 47 of the 50 states (the data collection methods were not specified). ECS defined 
dual or concurrent enrollment as “a high school student enrolled in a postsecondary institution 
while still in high school” (p. 4). ECS reported that 19 states had state policy in statue, 14 states 
had board policies (e.g., coordinating board policies), and 14 states had institutional policies for 
dual/concurrent enrollment.  ECS categorized states with dual/concurrent enrollment programs 
as either comprehensive programs or limited programs. Criteria differentiating comprehensive 
from limited programs included who pays for the dual/concurrent enrollment, if secondary and 
postsecondary credit is earned, and if there are course eligibility restrictions for students.   
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The ECS (2001) report offered a list of several potential incentives and barriers for 
students that are reflected in state policies. Incentives reported include tuition and fees paid by 
the state, school district, or postsecondary institution; easy transfer of course credit; and few or 
no course restrictions. The student barriers reported include students paying tuition and fees; 
transferability of courses; course restrictions; and insufficient information about program 
availability and requirements. Data collected about student, state, and institutional funding of the 
dual/concurrent enrollment courses found that students pay tuition costs in 20 states, the state 
pays tuition costs in four states, the school district pays tuition costs in five states, and funding is 
shared among these three sources in 21 states. The report claims, “statewide policies, either by 
statute or board policy, provide more comprehensive programs with fewer barriers than do 
institutional policies” (p. 2).  
A second systematic review of dual credit policy was conducted by Karp, Bailey, 
Hughes, and Fermin (2005). Using website searchers and telephone interviews with state 
officials, Karp et al. examined dual enrollment policies and defined said policies as “regulations 
and legislation created by state government entities (such as state departments of education or 
statewide education coordination boards)” (p. 35, Karp et al., 2004). Unlike the ECS (2001) 
report and Andrew’s (2001) analysis, Karp et al. did not include institutional policy in their 
analysis. Karp et al. found that state dual enrollment policies existed in 40 states (as of 2003). 
Their review focused on ten programmatic features of dual enrollment policies of which there 
was extensive variation. The ten programmatic features were state policy, state oversight, target 
population, admission requirements (age, academics), location, student mix, instructor, course 
content, tuition, and funding. Each category had a number of sub-categories, which create a 
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condition where policies can vary extensively across states based on these categories and sub-
categories.  
 The final review of dual credit programs and policies was conducted by Bragg, Kim, and 
Barnett (2006) as part of the APASS project. This study documented academic pathways from 
high school to college, identifying academic pathways as “boundary-spanning curricula, 
instructional and organizational strategies, and meaningful assessments that either link or extend 
from high school to college, including both two- and four-year institutions” (p. 6). Bragg, Kim, 
and Barnett conducted telephone interviews, site visits, and follow-up emails and calls to 
document existing and emerging academic pathways in all 50 states, revealing nine academic 
pathways, one of which was dual credit, dual enrollment, and concurrent enrollment. The 
researchers found this pathway existed in all 50 states and was “one of the most prevalent 
academic pathways” (p. 12). They also found that “local educational organizations in twenty-
nine states make special efforts to reach out to underserved student populations through dual 
enrollment, especially low-income, racial and ethnic minority, low-achieving, first-generation, 
and rural students” (p. 12).  
 These reviews of dual credit policy are quite useful to the extent that they describe the 
emerging and evolving programs and policies across states and institutions. Unlike studies on 
state policy, there is not a national database on student participation in dual credit. However, two 
studies conducted by the NCES used surveys of representative secondary and postsecondary 
institutions to estimate the reach of dual credit at the national level.  
 First, Kleiner and Lewis (2005) surveyed a representative sample of nearly 1,600 
postsecondary institutions on the prevalence of dual enrollment in the 2002–2003 academic year, 
and they extrapolated findings to all postsecondary education institutions. Their results suggested 
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that 57% of postsecondary institutions have students participating in dual enrollment. Based on 
survey results, the number of students participating is estimated to be 813,000 students or 5% of 
the total postsecondary education population. Disaggregated by institutional type, 98% of public 
2-year institutions, 77% of public 4-year institutions, 40% of private 4-year institutions, and 17% 
of private 2-year institutions have students participating in dual enrollment. Thus, national data 
suggest that 2-year public institutions are more likely to have high school students enrolled in 
college courses relative to other institutional types.  
 The second national study of dual credit prevalence was conducted by Waits, Setzer, and 
Lewis (2005). They surveyed a representative sample of 1,499 public secondary schools in fall 
2003 about dual credit, Advanced Placement, and International Baccalaureate courses and 
similarly extrapolated findings to all secondary schools. Survey results found that 71% of public 
high schools offer courses for dual credit. Waits, Setzer, and Lewis estimated there were 1.2 
million dual credit enrollments during the 2002–2003 school year. This survey was recently 
reproduced for the 2010-2011 school year and found that the proportion of public high schools 
that offer dual credit courses increased to 82% and the number of estimated dual credits students 
increased to approximately 2.0 million students (Thomas, Marken, Gray, & Lewis, 2013).  
Dual Credit Purposes, Benefits, and Goals 
Dual credit is purported to serve multiple purposes, solve many problems, and extend a 
diverse range of benefits to students. Purposes, goals, and benefits are related, and sometimes 
indiscernible in the literature. Several authors discuss these in terms of benefits and make claims 
that dual credit is beneficial to students, institutions, the educational system, and to communities. 
Below, I review these benefits according to the education level to which they are primarily 
associated (i.e., secondary and/or postsecondary). It is worth noting that most of the literature 
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reviewed below refers to claims that are not always empirically tested claims. The review below 
does not assess these claims based on available evidence, but merely demonstrates the diversity 
of benefits claimed in the literature.  
Secondary level. Among the most notable benefits, promoted in early literature, of dual 
credit at the secondary level is the quality of the senior year of high school. For example, 
Andrews and Marshall (1991) suggested that a benefit of high school seniors’ participation in 
dual credit at community colleges is an enrichment of the senior year making it more rigorous. 
The National Commission on the High School Senior Year (2001) similarly advocated that dual 
credit can enrich the senior year of high school. Another purported benefit is the ability of dual 
credit to increase high school students’ GPA and chances of graduation (Boswell, 2001). Dual 
credit is also claimed to benefit secondary institutions by diversifying the curriculum and 
increasing the rigor of curricular options (Adelman, 1999; Boswell, 2001). Chapman (2001) 
contends that dual credit “helps build the image of the high school as a place where students can 
take college courses, and the curriculum boosts student performance as well as graduation and 
high school-to-college transfer rates” (p. 21). While students receive the direct benefits of 
participation, high schools indirectly benefit, as well as high school teachers, who have more 
opportunities to teach content intensive courses and potentially receive professional development 
(Chapman, 2001).  
Postsecondary level. At the postsecondary level, a frequently purported benefit of dual 
credit is offsetting the high costs of college by decreasing time to degree (Boswell, 2001; 
Hoffman, 2005). Describing the advantages of dual enrollment, Hoffman (2005) stated, “Time to 
a college degree may be shortened by as much as two years” (p. 5). As a result of reducing the 
time to earn a college degree, students save money (Boswell, 2001) and costs are reduced for 
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taxpayers (Hoffman, 2005). Further, because research suggests that accumulation of college 
credit during the first year of college increases students’ chances to earn a bachelor’s degree 
(Adelman, 2006), dual credit is also observed to increase persistence and attainment of a 
bachelor’s degree. 
Secondary and postsecondary level. There are also purported benefits of dual credit that 
cross the secondary and postsecondary education continuum. A frequently cited benefit for 
students is that participation in dual credit increases students’ postsecondary education 
aspirations (Boswell, 2001; Chapman, 2001; Hoffman, 2005). This case has especially been 
made for underrepresented students who might not have high college aspirations (Bailey, 
Hughes, & Karp, 2002; Venezia, Kirst, & Antonio, 2003). Another purported benefit is that dual 
credit helps align the curriculum between secondary and postsecondary education, as well as to 
increase collaboration among educators at both levels (Andrews, 2001; Johnstone & Del Genio, 
2001; Boswell, 2001).  
 The Illinois Dual Credit Task Force (2008) reinforced some of these espoused benefits of 
dual credit in Illinois in stating that “dual credit is a viable tool for improving education in 
Illinois” (p. 8). Other benefits enumerated included reducing college costs, speeding time to 
college degree completion, improving the curriculum for high school students, facilitating the 
transition between high school and college, improving relationships between high schools and 
colleges, and providing college opportunities for underserved student populations (Illinois Dual 
Credit Task Force, 2008).  
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Dual Credit in Illinois 
This section of the literature review explores the state context of dual credit in Illinois. I 
first review the policy context and the evolution of dual credit in Illinois. I then provide data on 
dual credit participation and outcomes in Illinois.  
Dual Credit and Dual Enrollment in Illinois 
The distinction between dual credit and dual enrollment is of paramount importance in 
Illinois. The ICCB defines dual credit as “An instructional arrangement where an academically 
qualified student currently enrolled in high school enrolls in a college-level course, upon 
successful completion, concurrently earns both college credit and high school credit” (ICCB, 
2011a). The ICCB definition of dual enrollment is “An academically qualified student who is 
still enrolled in high school also enrolls in a college level course at the community college. Upon 
successful course completion the student exclusively earns college credit. No high school credits 
are earned” (ICCB, 2011a, n.p.). There are two explicit differences in these definitions.  First, 
dual credit students earn both college and high school credit and dual enrollment students only 
earn college credit. The second difference is that dual credit is an “instructional arrangement.” 
As Kerr (2008) noted, dual credit “reflects strong / well established secondary-post secondary 
articulation and alignment” and dual enrollment “does not require or reflect secondary-
postsecondary articulation and alignment” (p. 5). Further, dual enrollment is “often student 
initiated, not administratively facilitated” (p. 5).  
These definitions are reflected in the Illinois Dual Credit Task Force report and the Dual 
Credit Quality Act (Illinois Dual Credit Task Force, 2008; Dual Credit Quality Act, 2009), 
discussed further in the following section. These contemporary definitions also have a historical 
context, but they are very similar to definitions provided by Andrews and Barnett (2002) and 
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Kim, Bragg, and Barnett’s (2003) Delphi study, to “achieve consensus definitions and priority 
issues” from an expert panel of secondary, postsecondary, and state representatives. Among 
other things, their study resulted in definitions of dual credit and dual enrollment. Dual credit 
was defined as “students receive both high school and college credit for a college-level class 
successfully completed,” and dual enrollment was defined as “students are concurrently enrolled 
(and taking college-level classes) in high school and college” (p. 23). There appears to be some 
consistency in definitions over the past decade (Andrews & Barnett, 2002; Dual Credit Quality 
Act, 2009; ICCB, 2011a; Illinois Dual Credit Task Force, 2008).  
Dual Credit Policy, History, and Context in Illinois 
Dual credit, in some form, has been operating in Illinois since 1984 (Andrews & Barnett, 
2002). Unlike many early states adopting dual credit, Illinois did not have a state statute related 
to dual credit until the passage of the Dual Credit Quality Act in 2009. Prior to that, dual credit 
policy existed in the form of board policy of the ICCB (ECS, 2001). Andrews and Barnett (2002) 
and Kerr (2001) suggested two significant changes in board policies that promoted dual credit 
growth. The first change was in 1996 when the ICCB modified administrative rules “to permit 
both school districts and colleges to claim dually enrolled students for funding based on average 
daily attendance (schools) or credit hours (colleges)” (p. 1). This phenomenon, practiced by 
many states and referred to as ‘double dipping’ or ‘hold harmless plans,’ is a means of allocating 
funds to both secondary and postsecondary partners, and is used as an incentive for participation 
(Hoffman, 2005; Hunt, 2007). Andrews (2000) surveyed the 48 public community colleges in 
Illinois about dual credit and found evidence suggesting the rule change influenced the growth of 
dual credit. Andrews noted that, “The [dual credit] program has grown from 120 secondary 
schools participating in 1996-1997 to 290 during 1999-2000. This is a growth of 240 percent 
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since the ICCB rule change was passed” (p. 3). Further, prior to the administrative rule change, 
30 community colleges participated in dual credit, and Andrews’ (2000) survey reported that all 
48 colleges participated in dual credit in 2000.  
The second change in board policy was the distribution of the Accelerated College 
Enrollment (ACE) grants in 2001 (Andrews, 2000; Andrews & Barnett, 2003; Kerr, 2001). The 
ACE grants were intended to help cover the costs of dual credit students’ tuition and fees (Kerr, 
2001). Colleges received funding for dual credit/enrollment at the rate of $55 per credit hour 
(Barnett, 2003). In the fiscal year 2002, Barnett (2003) reported that 25,551 students participated 
in dual credit or dual enrollment—19,289 in dual credit and 6,265 in dual enrollment—and the 
ACE grants supported 17,006 or 67%. Barnett also reported that 73% of Illinois high schools 
participated in dual credit, and 57% of Illinois high schools participated in dual enrollment. 
These data suggest the continued growth, measured by high school participation, of dual credit 
based on Andrew’s (2000) survey of community colleges. 
In 2003, the ACE grant was expanded and renamed as the “P-16 Initiative Grant.” 
According to the ICCB (2002), this change allowed colleges to use funding for student tuition 
and fees, but also allowed “community colleges to better address the need to strengthen student 
preparation within the P-16 education spectrum” (p. 23). Consequently, funding was also 
available to be used for teacher preparation and professional development (ICCB, 2002). 
However, the 2008 fiscal year was the last year the P-16 grants were funded, finishing out at a 
level of $2.8 million (Illinois AAUP, 2011). After the elimination of the P-16 grants, two policy 
developments occurred in 2008 and 2009. First, in May 2008, the Illinois General Assembly 
adopted House Joint Resolution 36 mandating the Illinois Board of Higher Education (IBHE) to 
“establish a task force to study issues related to dual credit” and submit a report by the end of 
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2008 (House Joint Resolution 0036, 2008, p. 1).  The second policy development occurred in 
Illinois when Public Act 096-0194, the Dual Credit Quality Act, was introduced and eventually 
passed in 2009. These two policy developments are discussed separately below.  
The Illinois Dual Credit Task Force. The Illinois Dual Credit Task Force (Task Force) 
was charged by the General Assembly to prepare a report on dual credit with relatively little 
guidance according to the language in the resolution (House Joint Resolution 0036, 2008). In 
subsequent Task Force documents, the Task Force defined its scope of work as: “The purpose of 
the Task Force is to objectively examine Illinois and national dual credit programs and make 
recommendations to improve student outcomes for dual credit programs throughout the state” 
(Illinois Dual Credit Task Force, n.d., p. 1). The Task Force’s final report to the General 
Assembly recognized a series of benefits (mentioned above) as well as a list of concerns. These 
concerns include: “academic quality and consistency, faculty quality, transferability problems, 
limited access for low-income and minority students, lack of policies to ensure students are 
prepared to begin college-level work, and lack of strong quantitative data support the proposed 
benefits of dual credit” (Illinois Dual Credit Task Force, 2008, p. 9). It is in this context of dual 
credit benefits and concerns that the Task Force made recommendations related to three goals: a) 
ensure quality; b) improve access, equity, and attainment; and c) increase accountability.   
Related to quality, the Task Force recommended the establishment of standards for all 
dual credit programs and a mechanism to monitor the application of standards. Related to the 
second goal, the Task Force recommended improving affordability via the restoration of the P-16 
Initiative Grants, expanding dual credit eligibility options, improving the potential for college 
degree attainment, and increasing student’s and families’ awareness of dual credit options. 
Recommendations for the third goal, increase accountability, included developing a data-
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collection system for dual credit students and requiring independent institutions to submit data 
on dual credit students (Illinois Dual Credit Task Force, 2008).  
The Illinois Dual Credit Quality Act. In 2009, the Illinois General introduced and 
passed Public Act 096-0194, the Dual Credit Quality Act (DCQA). The DCQA now provides the 
policy framework for dual credit in Illinois and closely resembles the language and 
recommendations in the Task Force’s report. For example, the six articulated purposes in the 
DCQA are verbatim the six benefits articulated in the Task Force’s report (Illinois Dual Credit 
Task Force, 2008; Dual Credit Quality Act, 2009). Further, the legislation is organized in four 
sections that closely resemble the Task Forces’ recommendations: a) Section 15: Student access, 
eligibility, and attainment; b) Section 20: Standards; c) Section 25: Oversight, review, and 
reporting; and d) Section 30: Accountability. Indeed, these four sections in the legislation follow 
some of the Task Force’s recommendations closely by enabling institutions to consider academic 
standing of unsuccessful dual credit students; requiring dual credit minimum standards related to 
instructor credentials, student eligibility criteria, course content, learning outcomes, orientation 
for high school instructors teaching dual credit, and annual review; the development of a review 
process by ICCB and IBHE; institutional self-reporting on dual credit; and the inclusion of dual 
credit data in a statewide longitudinal data system (Dual Credit Quality Act, 2009).  
While several Task Force recommendations are reflected in the DCQA, several potential 
recommendations are noticeably absent. Among them are restored P-16 Initiative Grants and 
increased marketing efforts and orientations for students and families. 
Dual Credit Participation and Outcomes 
 The history of dual credit and dual enrollment participation in Illinois is relatively well 
documented with annual reports from the Illinois State Board of Education (ISBE) and regular 
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reports from the ICCB, as well as research from the Office of Community College Research and 
Leadership (OCCRL). However, state-level data on dual credit outcomes are non-existent, with 
the exception of some institutional studies. Consequently, when evaluating dual credit policy, 
policymakers are left to the inferences based on enrollment trend data and descriptive studies, 
and research conducted outside of Illinois.  
The growth of dual credit and dual enrollment in Illinois grew during the last decade of 
the 20
th
 century and the first decade of the 21
st
 century. Using data from the ISBE on dual credit 
and dual enrollment students, Andrews and Barnett (2002) reported 2,220 student participants in 
the 1990–1991 academic year and 11,809 students in the 2000–2001 academic year, an increase 
of 432%; although, it is unclear how many of these students are dual credit, and how many are 
dual enrollment. After the implementation of the ACE grants in 2001, publicly available data on 
dual credit and dual enrollment is accessible via P-16 Initiative Grant Final Report Summaries. 
The most recent report available (fiscal year 2006) suggests dual credit and dual enrollment grew 
from just under 10,000 in fiscal year 2001 to approximately 50,000 in fiscal year 2006, as 
displayed in Figure 1 (Illinois Community College Board, 2006).  
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Figure 1. Illinois dual credit/dual enrollments in FY01 though FY06 (Illinois Community 
College Board, 2006).  
Continued growth in dual credit and dual enrollment is also evident between fiscal year 
2006 and fiscal year 2010, the most recent year for which data are available. Figure 2 shows that 
dual credit and dual enrollment increased approximately 140% during this time period (ICCB, 
2011b). Unfortunately, data disaggregated by dual credit and dual enrollment are not available 
during this same time period (Kerr, personal communication, December 20, 2011).  
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Figure 2. Illinois dual credit/dual enrollments in FY06 through FY2010 (ICCB, 2011b).   
While the growth of dual credit and dual enrollment is documented, there is little known 
about the outcomes associated with student participation in dual credit or dual enrollment in 
Illinois. In 2010, the ICCB published the Illinois Community College System Transition Report 
providing data on the scope of course offerings and student enrollment in dual credit. Although 
the report claims to report transitions, no data were provided on the transition of dual credit 
students into the Illinois Community College System after high school graduation. Thus, existing 
knowledge on dual credit outcomes is limited to a few institutional studies or data reported by 
individual institutions. For example, Andrews and Marshall (1991, 2002) reported data from 
student participation in dual credit programs at Illinois Valley Community College. Based on 
findings from a questionnaire distributed in fall 2000 to dual credit participants at Marquette 
High School, the 33 student respondents reported saving an average of 1.18 semesters as a result 
of dual credit participation. Despite the proliferation of dual credit and dual enrollment in 
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Illinois, there is virtually no research on what happens to students after they participate in dual 
credit.  
Access, Equity, and Dual Credit 
Because dual credit is conceptualized as a mechanism to increase college aspirations and 
enrollment in college, there is a strong association between dual credit and access to college. As 
such, a relevant question is to whom does dual credit provide access? While advocates suggest 
that dual credit is intended for high-achieving, college-bound and honors students (Andres & 
Marshall, 1991; Andrews, 2001), more recently dual credit models have emerged that explicitly 
target lower- and middle-achieving students and students of color (Boswell, 2011; Hoffman, 
2005; Hugo, 2001). However, the extent to which dual credit programs are serving various 
groups of students is challenging to ascertain from the literature, partially because there are no 
national data collected on dual credit students. A comprehensive review of dual credit student 
characteristics is beyond the scope of this dissertation, but what follows is a review of existing 
national or state studies that shed light on characteristics of dual credit students according to 
parental income levels, first-generation college student status, academic performance, and 
race/ethnicity. Further, I include policy literature that reviews the extent to which programs and 
policies target specific groups of students. Cumulatively, these studies suggested mixed levels of 
diversity among dual credit participants.  
First, Swanson (2008) analyzed NELS 88/2000, a nationally representative sample of 
students, to study dual enrollment, which included data on parental income. Swanson used 
parental income quintiles as a proxy for socioeconomic status (SES) and found that of the 425 
dual enrollment students in her sample, 12.3% were in quintile one (the lowest income quintile), 
12.5% were in quintile two, 19.6% were in quintile three, 20.3% were in quintile four, and 
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35.2% were in quintile five (the highest income quintile). These demographic data show that 
55.5% of students were in the upper two quintiles, but it is also relevant to note that a sizable 
portion of students were in the lower quintiles indicating a substantial proportion of low-income 
dual enrollment participants in the sample. Museus, Lutovsky, and Colbeck (2007) examined 
surveyed institutions of higher education in Pennsylvania on the extent of dual enrollment 
participation. Based on the 42 institutions responding to the survey (a 47% response rate), they 
found that “students who come from [school] districts in the lowest poverty quartile were 
substantially more likely than those from the two highest poverty quartiles to participate in dual 
enrollment programs” (p. 11).   
Swanson’s (2008) sample also included data on first-generation students and shows that a 
reasonable proportion of dual enrollment participants are first-generation. To measure first-
generation status, Swanson used data from the NELS 88/2000 parental survey and the student 
survey. She found that 30.2% of the dual enrollment students were first-generation students. 
Data on students’ academic performance or academic ability can be gleaned from two 
studies. First, Swanson’s (2008) dataset included a measure of high school academic 
performance, a composite measure of high school class rank and GPA in five quintiles. Of the 
dual enrollment students, 17.4% were in quintile one (the lowest performance quintile), 17.4% 
were in quintile two, 20.6% were in quintile three, 17.7% were in quintile four, and 26.9% were 
in quintile five. Although larger proportions of high-achieving students were dual enrollment 
participants, it is relevant to note that 35% of dual enrollment students were in the lowest two 
quintiles of high school academic performance. Karp et al.’s (2007) study of dual enrollment 
students in Florida and New York provided a measure of academic performance based on high 
school GPA. Of the 299,685 students in the Florida dataset, the average high school GPA for 
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dual enrollment students was 3.27 and the average high school GPA for non-dual enrollment 
students was 2.58. Thus, Florida’s statewide dataset suggests that dual enrollment students were, 
on average, higher-achieving high school students.  
Studies examining the racial/ethnic characteristics of tend to suggest that white students 
are the majority, although this varies. For example, in a literature review of dual credit studies, 
Kim (2008) suggests “most studies examining race and ethnicity identified White students as the 
most dominant group” (p. 8). Several state studies confirm this conclusion. For example, the 
ICCB’s (2010) dual credit study reported the following data on Illinois dual credit students’ 
race/ethnicity in fiscal year 2008: White (79.4%), Latino (9.1%), African American (8.1%), 
Asian (2.3%), Multiracial (1.0%), and Native American (0.1%). Data from Karp et al.’s (2007) 
Florida study of dual enrollment reported similar results: White & non-Hispanic (76.28%), Black 
& non-Hispanic (10.95%), Hispanic (8.05%), Asian & Pacific Islander (3.84%), and American 
Indian (0.29%). Data from the Texas Higher Education Coordinating Board (2011), however, 
suggested that dual credit students are rather diverse and that this diversity has increased 
dramatically from 2000 to 2010. In 2010, 46% of dual credit students were white and 37% of 
dual credit students were Hispanic; the remaining dual credit students are either white or Asian 
& Other (precise percentages not provided). However, it is reported that the percentage growth 
for students of color has outpaced the growth of white students between 2000 and 2010. While 
dual credit participation for white students has grown 320%, the percentage growth was 965% 
for African American students, 951% for Hispanic students, and 1,254% for Asian & Other 
students.    
Although data on dual credit students shows some degree of diversity, the policy research 
on dual credit suggests that many policies and programs target a diverse range of students. For 
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example, the recent dual enrollment state policy review by Karp, Bailey, Hughes, and Fermin 
(2005) found that the preponderance of state policies do not mandate minimum academic 
admission requirements. One of ten dimensions of their policy review is admission 
requirements: academics. This dimension is categorized by either a) a state requirement where 
students must be either advanced (GPA above 3.0 and/or great than 1000 on SAT), proficient 
(GPA below 3.0 and/or less than 1000 on SAT), or a combination; b) the postsecondary 
institution’s discretion; c) the secondary institution’s discretion; d) or both secondary and 
postsecondary institution’s decision. Of the 40 states with dual enrollment policies, only nine 
states have policies that mandate students must be advanced to participate. Alternatively, two 
states have policies requiring students are proficient, and six states have policies with some 
combination of advanced and proficient. The remaining states either have no policy regulating 
academic admission requirements or have policies dictating the decision is determined locally. 
Although this is not conclusive evidence that dual enrollment programs enroll low- and middle-
achieving students, the evidence does not support the claim that dual enrollment participants are 
only high-achieving students. Rather, it dispels the notion that dual enrollment, from a state 
policy perspective, is exclusively for high-achieving students.  
Evidence from Kleiner and Lewis’ (2005) survey of postsecondary institutions related to 
dual enrollment programs and policies also suggested that dual enrollment is not exclusively for 
high-achieving students. Of the institutions with dual enrollment programs, 85% had some type 
of admission standards. Many institutions with admission standards had policies requiring 
minimum high school GPAs (66%), certain scores on standardized tests (44%), and/or certain 
scores on college placement tests (44%). However, when these minimum standards are 
scrutinized further, for example, minimum high school GPA requirements vary, and many 
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institutions allow students to enroll with high school GPAs on the lower end of the GPA 
spectrum The distribution was 1.75–2.24: 7%, 2.25–2.74: 10%, 2.75–3.24: 44%, 3.25–3.74: 
22%, 3.75 and above: 3%, and it varies: 14%, with the largest percent of institutions (44%) 
stipulating a minimum GPA between 2.75 and 3.24. Citing Kleiner and Lewis’ (2005) study, 
Golann and Hughes (2008) argued that dual enrollment programs “still tend to be aimed at high-
achieving students” (p. 9) because 85% of institutions have admissions standards and that only 
2% target at-risk students; Kleiner and Lewis (2005) defined ‘at-risk’ as students “who were at 
risk of educational failure” (p. 15). However, Golann and Hughes (2008) neglected to mention 
the distribution of minimum GPA requirements that clearly indicates dual enrollment includes 
student participants other than high-achieving students. Further, the fact that only 2% of 
programs target students who are ‘at-risk’ of educational failure, based on Kleiner and Lewis’ 
(2005) analysis, does not mean that dual enrollment programs “still tend to be aimed at high-
achieving students” (Golann & Hughes, 2008).  
There are also data that suggest dual credit policies are more explicitly targeted for 
underserved students. Bragg, Kim, and Barnett’s (2006) study on academic pathways revealed 
insightful evidence about the student populations for which dual credit programs are promoted. 
In their 50-state study, Bragg, Kim, and Barnett found dual enrollment was an academic pathway 
promoted for underserved populations (which they define as low-income, racial and ethnic 
minorities, low-achieving, first-generation, and rural students in this context) in 29 states. In 
other words, state leaders who were interviewed perceived that dual credit programs supported 
underserved populations; these student populations are quite different than the high-achieving 
and honors students described by Andrews and Marshall (1991). 
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In addition to the above evidence, newer models, such as Early and Middle College High 
Schools, intentionally target middle- and low-achieving students are emerging throughout the 
nation (Hoffman, Vargas, & Santos, 2009). Early and Middle College High Schools “blend the 
organizational structures of high school and college through a rigorous academic curriculum” 
(Bragg, Kim, & Barnett, 2006). These models include an option for students to earn an 
Associate’s Degree or up to two years of college credit via dual credit by high school graduation 
(Hoffman, Vargas, & Santos, 2009). The Early College High School (ECHS) initiative model 
explicitly notes that ECHS initiatives are intended to increase high school graduate rates and 
increase college entrance and completion “for low-income, African American, and Hispanic 
students” (Berger et al, 2007, p. 1). Although the initiative does not claim to enroll middle- and 
low-achieving students, this is implied as there is a strong correlation between income level and 
academic achievement, as well as racial/ethnic minorities (i.e., African American and Hispanic 
students) and academic achievement (Adelman, 1999; 2006; Bowen, Chingos, & McPherson, 
2009; The College Board, 1999). The Middle College National Consortium, which supports 
Middle College High Schools, also serves this student population, and they are more explicit 
than Early College High Schools noting that the Consortium support schools via activities that 
are “designed to help under-performing students meet high academic standards (Middle College 
National Consortium, 2012, n.p.).  
Despite some conflicting evidence, the above discussion suggests that in some contexts, 
dual credit students are a diverse group of students based on race/ethnicity, parents’ income 
levels, achievement level, and first-generation status. Although a comprehensive analysis of dual 
credit student characteristics is beyond the scope of this study, the data above does suggest that 
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dual credit participants include many students who are underrepresented and underserved 
students. 
Educational Inequality and Dual Credit 
Educational inequality. The educational participation and success of low-income 
students and students of color is the subject of a massive body of scholarship. What is clear from 
the work of many scholars is that low-income students and students of color have historically 
participated and succeeded unequally in education in the United States, and despite efforts to 
reverse this history, stark inequities persist (Anderson, 2006; Bowen, Chingos, & McPherson, 
2009). Differences in college enrollment and college completion are observed when examining 
data. Data from the NCES’s most recent report, The Condition of Education: 2011, reported the 
immediate college enrollment rate, which is “the percentage of high school completers of a given 
year who enroll in 2- or 4-year colleges in the fall immediately after completing high school” 
(Aud et al., 2009, p. 68). Between 1975 and 2009, the immediate college enrollment rate grew 
significantly from 50.7% to 70.1%. However, the 2009 college enrollment rate of 70.1% masks 
the differences by race/ethnicity and income status. The largest enrollment rates are observed for 
Whites (71.3%) and Asians (90.4%), with much lower enrollment rates for Blacks and Hispanics 
at 62.6% and 61.6%, respectively. Even larger differences in the 2009 college enrollment rates 
are observed among students from various economic backgrounds. Whereas 84.2% of high-
income students enroll in college immediately after high school graduation, only 66.8% of 
middle-income and 54.1% of low-income students enroll in college immediately upon high 
school graduation (Aud et al, 2009).   
 NCES data also showed graduation rates based on data from the Integrated Postsecondary 
Education Data System (Aud et al, 2009) and reported separately for two-year and four-year 
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institutions. The graduation rate is cohort-based and defined as the percentage of students who 
completed a bachelor’s degree within six years at a four-year institution and the percentage of 
students who completed a certificate or associate’s degree within 150 percent of the normal time 
at a two-year institution. Aud et al. (2009) reported a graduation rate of 57% at four-year 
institutions for students beginning in fall 2002. Disaggregated by race/ethnicity, White students 
(60%) and Asian students (67%) had graduation rates far above Black students (40%), Hispanic 
Students (49%), and American Indian / Alaska Native students (38%). Similar differences among 
race/ethnicities are observed for the graduation rates at two-year institutions. Whereas the overall 
rate was 27%, the graduation rate was higher for White students (29%) and Asian students (31%) 
than Black students (23%), Hispanic students (26%), and American Indian / Alaska Native 
students (25%).  
 In a recent analysis of data from 21 public flagship universities and public university 
systems of four states, Bowen, Chingos, and McPherson (2009) reported college graduation rates 
by family income. In their analysis of flagship universities, the six-year graduation rate for high-
SES students was 83% and the six-year graduation rate for low-SES students was 69%, after 
controlling for high school GPA, SAT, or ACT scores, state residency status, race/ethnicity, 
gender, and parental education. They also descriptively reported college graduation rates by 
family income quartile for the four state systems. Graduation rates for students in the top income 
quartile were 73%, third income quartile were 66%, second income quartile 59%, and bottom 
income quartile 58%.  
These data demonstrated alarming degrees of inequality in access to and success in 
college for low-income students and students of color. Unequal access to and success in college 
is a compelling rationale to investigate the educational outcomes of these students who have 
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been historically underserved by public education and, based on these data, continue to be 
underserved compared to their White and Asian upper- and middle-class peers.  
Community Colleges, Opportunity, and Dual Credit 
Shaw, Rhoads, and Valadez (1999) observed that “Defenders of community colleges 
have described these institutions as the ‘people’s colleges’ or ‘democracy’s colleges,’” and 
because of open access community college students are “more heavily working-class, minority 
and female than that of four-year institutions” (p. 2). Indeed, large proportions of community 
college students are students of color (Black, Hispanic, Native American, Asian/Pacific 
Islander), first-generation, employed part-time or full-time, and low-income (American 
Association of Community Colleges, 2011). Because community colleges enroll large 
proportions of underrepresented students, a school of scholars have praised community colleges 
for their commitment to diversity, open-door philosophy, and promotion of social mobility 
(Griffith & Conner, 1994; Cohen & Brawer, 2008). However, because of this diversity, 
community colleges “have been criticized for failing to acknowledge or adapt to the diversity in 
their student populations, resulting in stubbornly low transfer rates and consistently high dropout 
rates” (Shaw, Rhoads, & Valdez, 1999, p. 3). Consequently, community colleges have also been 
criticized for not promoting social mobility (Zwerling, 1986) and have instead contributed to 
social reproduction (Brint & Karabel, 1989). This debate, illustrated by decades of scholarship, is 
captured well by Josh Beach (2011) in his new history of the community colleges:  
On the one hand, community colleges allowed the universities, such as the 
University of California, to become more restrictive institutions of higher 
education. On the other hand, they also offered what appeared to be the 
democratization of higher education by giving a broad range of students who 
would have never been able to attend college the opportunity to at least gain some 
measure of higher education. However, while community colleges offered more 
students the opportunity for higher education, they also structured the failure of 
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many students by not also providing the necessary support services, financial aid, 
and trained teachers that would ensure their success” (p. 123).  
 
Arguably the most well-known term for this type of structured failure is what Burton Clark 
(1960) called “cooling-out.” Beach contended that community colleges have opened opportunity 
for many individual students, but “traditionally underserved populations such as the poor and 
nonwhite ethnic minorities still struggle to achieve equality of opportunity in American society 
and its systems of higher education” (p. 128).  
Thus, scholars have debated the role of community colleges in providing access, 
opportunity, and social mobility, particularly for underserved and underrepresented students. The 
extent to which community colleges serve to cool-out or warm-up students, however, is an 
ongoing debate (Alexander, Boxick, & Entwisle, 2008). Recent evidence suggests that while 
there might be some negative effects of community college participation for more advantaged 
students, there are positive effects for more disadvantaged students and underserved students, the 
latter of whom it is argued would not have attended college otherwise (Brand, Pfeffer, & 
Goldrick-Rab, 2012). 
 More recently, scholars have turned to the idea of outcome equity as a way of 
“revitalizing the democratic mission of the community college” (Dowd, 2003, p. 92). Dowd 
draws from Levin’s (1994) conceptualization of educational equity, which suggested “A 
reasonable criterion is that we have obtained educational equity when representatives of different 
racial, gender, and socioeconomic origins have about the same probabilities of reaching different 
educational outcomes” (p. 168). Thus, Dowd contended that higher education “calls not for equal 
outcomes for all students but for equal outcomes on average for different socioeconomic groups” 
(Dowd, p. 112). This type of question requires the analysis and comparison of subgroups. 
Indeed, Dowd contended that accountability systems should become equity-inclusive so that 
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common performance indicators such as enrollment, persistence, transfer rates, and graduation 
rates are analyzed by SES and racial subgroups.  
Community Colleges and Dual Credit  
Dual credit has a unique relationship with community colleges relative to other 
institutional types for many reasons. First, research shows that community colleges are the most 
common postsecondary dual credit partners. The strongest evidence is available from the NCES 
study of postsecondary institutions by Kleiner and Lewis (2005). They found that 57% of 
postsecondary institutions have dual enrollment options, the most common institutional type 
being public 2-year colleges (98%). Compared to other institutional types, 77% of public 4-year 
institutions, 40% of private 4-year institutions, and 17% of private 2-year institutions offer dual 
enrollment.  
Second, in many states with dual credit policies, community colleges play a pivotal role 
in the governance, coordination, and implementation of dual credit. For example, the dual credit 
policy in Washington State was initiated as a pilot program with five community colleges in 
1990, was scaled statewide in 1992, and has since expanded to 35 community colleges as of the 
2008–2010 academic year (SBCTC, 2010). Although five four-year institutions participate in 
Washington State, it is clear that the majority of dual credit participants are at community 
colleges. Further, the Washington State Board of Community and Technical Colleges 
administers the dual credit program. Further evidence of this relationship is seen in studies of 
dual credit policy and programs and suggests community colleges are a primary partner with 
high schools in the delivery of dual credit. For example, in ECS’ (2001) study of dual credit 
policy by the ECS Center for Community College Policy, community colleges were an integral 
part of the policy description in many states: Arizona, Arkansas, California, Connecticut, Idaho, 
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Illinois, Iowa, Kansas, Kentucky, Mississippi, Missouri, Nevada, New Hampshire, North 
Carolina, Ohio, Oregon, Texas, Utah, Virginia, Washington, and West Virginia. In Illinois, the 
context for this study, community colleges are almost exclusively the postsecondary partners 
offering dual credit courses (Barnett, 2003).  
Despite the relatively recent expansion and growth of dual credit in the United States, 
Cohen and Brawer (2008) noted that dual credit creates linkages with K-12 education, where 
many community colleges began. They also noted that dual credit and the recent development of 
early colleges, aimed at accelerating postsecondary attainment for low-achieving and 
underrepresented high school students, represents an expanding vertical mission of the 
community colleges. This expanding mission is one that has yet to be explored in any depth in 
the community college context yet one that Cohen and Brawer (2008) suggested, “that colleges 
that do make the vertical expansion in either direction (or both) [referring to dual credit and 
baccalaureate degrees], will be changed markedly, both internally and in the eyes of the public” 
(p. 453).  
Conceptual Framework 
 There are three conceptual and theoretical frameworks guiding this study. The first is the 
body of scholarship related to quasi-experimental design and is appropriately presented in 
Chapter 3 in the Methods chapter. The second and third frameworks relate to moral philosophy, 
and college access and success models.  
Rawls and Moral Philosophy 
The previously articulated data on educational inequalities in educational participation 
and outcomes are compelling rationales to study underserved students; however there is also a 
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moral and ethical rationale for studying underserved students in this study and in education 
policy. 
My motivation for the sub-analyses of students of color and low-income students is 
informed by the work of John Rawls’ (1999) Theory of Justice. Rawls used moral philosophy to 
develop a theory of a just society that he believed was superior to the utilitarianism notions of a 
social contract. His fundamental premise, which he calls justice as fairness, is that individual 
rights and liberties should be equally distributed unless unequal distribution also favors the least 
advantaged groups in a society—that is, if unequal distribution favors all. In Rawls’ words, 
“Injustice, then, is simply inequalities that are not to the benefit of all” (p. 54). Rawls’ theory of 
justice is predicated on two primary principles, which he articulated as follows: 
First: Each person is to have an equal right to the most extensive total system of 
equal basic liberties compatible with a similar system of liberty for all. 
Second: Social and economic inequalities are to be arranged so that they are both: 
(a) to the greatest benefit of the least advantaged, consistent with the just savings 
principle, and (b) attached to offices and positions open to all under conditions of 
fair equality of opportunity (Rawls, 1999, p. 266). 
 
The first principle is the equal basic liberties principle, the first part of the second principle (a) is 
the difference principle, and the second part of the second principle (b) is the fair equality of 
opportunity principle. The first principle suggests that in a just society there are basic liberties 
that must be granted to all, of which Rawls (1999) enumerates several including political liberty, 
freedom of speech and assembly, liberty of conscience and freedom of thought, and freedom of 
the person. Education is widely considered one of these liberties and indeed in the United States, 
K-12 education is compulsory and a basic liberty. Applying Rawls to the education context, 
however, St. John (2003) suggested that the history of school segregation and general inequality 
in educational opportunity in the United States precludes equal treatment, especially if we 
consider equal access to a quality education. This can be extended to the postsecondary context 
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where St. John (2003) suggested that access to postsecondary education is not equal and “the 
opportunity for access [to postsecondary education] is influenced by prior education, a family’s 
ability to pay, and exposure to environmental opportunities that might influence aspirations” (p. 
35). As I demonstrated above, students of color and low-income students attend college and 
succeed in college at rates lower than those of their high-income and white counterparts.  
 It is important to note that Rawls’ theory is one that he contrasts with utilitarianism. 
Utilitarianism suggests that a just society can be judged best by the extent to which society and 
policies maximize the overall good—the utility of all. Rawls (1999) rejects this notion and 
suggests “…in order to treat all persons equally, to provide genuine equality of opportunity, 
society must give more attention to those with fewer native assets and to those born into the less 
favorable social positions” (1999, p. 86). Contextualizing this to my study, the standard by which 
to judge dual credit is not the extent to which dual credit provides access to higher education for 
all or the extent to which dual credit facilitates college completion for all. Rather, it is the extent 
to which dual credit contributes to higher education access and completion for the most 
marginalized students—in this case low-income students and students of color. The literature 
suggests that low-income students and students of color participate in dual credit at low rates, but 
we can apply Rawls to determine the extent to which dual credit policies and programs facilitate 
access to higher education and college completion.  
 Levin (2007) applied Rawls in the community college context and argued “institutions 
[community colleges] must be judged by how effectively they guarantee the conditions necessary 
for all equally to further their aims, and by how efficiently they advance shared ends that will 
similarly benefit everyone. In other words, we can judge a nation’s or a state’s educational 
apparatus by how well it facilitates actual, not merely formal, equal opportunity for the worst-off 
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citizen” (p. 47). Levin noted that community colleges missions and purposes espouse principles 
of access for all (more on this in the next section) and is thus consistent with Rawls’ second 
principle. The growth of dual credit in community colleges has extended the reach of community 
colleges to high schools, and dual credit is increasingly being perceived, conceptualized, and 
marketed as an educational apparatus to promote college access and completion.   
In addition to Rawls’ principles previously described, he argued for justice as fairness 
from the perspective of a social contract under a veil of ignorance, part of what he called the 
original position. The veil of ignorance assumes that if rational individuals were devising a social 
system without knowing their own future social position, they would design the system justly by 
ensuring that society provides for the most disadvantaged. The veil of ignorance assumes that 
individuals designing the social system might be among the most disadvantaged and would thus 
be incentivized to design the social system in this just way. 
Rawls’ theory is conceptually extremely complex and is contextualized in a larger 
philosophical conversation about social theory, and has been the subject of criticism and debate. 
Yet, justice as fairness is a compelling argument for studying those individuals who are most 
disadvantaged in society. From an education policy perspective, Rawls’ theory can be used to 
assess the extent to which education policy favors the least advantaged, similarly to how Rawls 
was applied by Levin (2007) and St. John (2003). In the context of this study, that means a just 
and fair dual credit policy would favor low-income students and students of color, because, as 
previously demonstrated, these students are least likely to access college and succeed in college. 
As suggested by Levin (2003), Rawls’ ideas of justice as fairness align well with historical and 
contemporary community college missions, which seek to expand access and equality of 
opportunity.  
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College Access and College Choice 
The third body of scholarship that informs the conceptual framework for this study 
originates in the college access and choice literature and recent literature on student success that 
embraces a multi-disciplinary perspective. Some scholars have argued that the study of higher 
education is a multi-disciplinary (Perna & Thomas, 2008) or multi-paradigmatic (Melguizo, 
2011) enterprise. Yet, empirical work in higher education is often confined to singular 
disciplines or paradigms to the exclusion of other paradigms. An exclusionary empirical practice 
does not, for example, consider studying a construct from a sociological or psychological 
perspective simultaneously. Rather, empirical work is often approached by a sociologist using a 
sociology lens or by a psychologist using a psychology lens. There are legitimate reasons for 
exclusionary empirical practices that include, among other things, explanatory research that tests 
theories within a discipline or exploratory research. At the same time, there are likely intentional 
exclusionary practices based on deep epistemological beliefs. Either way, the use of one set of 
disciplinary or paradigmatic assumptions is a missed opportunity for inter-disciplinary research 
that attempts to include multiple assumptions, variables, and constructs. Prior to describing the 
conceptual model used in this study, the Conceptual Model of Student Success (Perna & 
Thomas, 2008), I review the literature that informs this model related to college access and 
college choice. 
The college choice literature is predominantly rooted in the work of Hossler and 
Gallagher (1987) and later work of Hossler, Schmit, and Vesper (1999) who defined a three-
phase college choice model of predisposition, search, and choice. This body of work has 
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predominantly focused on the college choice process as well as factors that predict college 
choice.  
The first phase is the predisposition phase. Early literature on the predisposition phase 
points to the significance of educational aspirations and the role of parents (Hossler, Braxton & 
Coppersmith, 1989; Paulson, 1990; Stage & Hossler, 1989). Based on previous studies and a 
longitudinal study of students in Indiana, Hossler, Schmit, and Vesper (1999) confirmed, 
“parents’ expectations and encouragement have the greatest effect on the predisposition stage of 
the college decision-making process” (p. 28). Other than parents (and other family members), 
student achievement (measured by grade point average and grades), parents’ educational level, 
peer influence, and involvement in various high school activities are also important in the 
predisposition phase (Hossler, Schmit, & Vesper, 1999).  
The search phase occurs in grades ten and eleven and involves gathering information 
about colleges (Hossler & Gallagher, 1987). The literature suggests differences in this phase 
based on grade level, but seeking information about colleges with guidance from parents, 
teachers, and counselors is critical during the search phase (Hossler, Schmit, & Vesper, 1999).  
The third phase, choice, primarily occurs in grade twelve (Hossler & Gallagher, 1987). 
Hossler, Schmit, and Vesper (1999) suggested this phase is complex and includes many 
interactions related to parents and family, peers, teachers and counselors, various perceptions of 
financial aid and college costs, and efforts to gather information about college. While parents 
continue to play a significant role in this phase, there is evidence some parents’ college 
expectations declined (Hossler, Schmit, & Vesper, 1999). However, Hossler, Schmit, and Vesper 
found that other external influences such as peers, teachers, and counselors also have a 
significant effect in the choice phase.  
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 Several scholars have noted differences in the college choice process and outcomes based 
on various factors such as student demographic characteristics, student behaviors, institutional 
factors, and public policies (Cabrera & La Nasa, 2000; Freeman, 1997; Hossler & Gallagher, 
1987; McDonough, 1997; Perna & Titus, 2004; Perna & Titus, 2005; Perna, Rowan-Kenyon, 
Thomas, & Bell, 2008).  
Perna (2006) and others (Hossler, Braxton, & Coppersmith, 1989; Paulson, 1990) have 
introduced and framed the college choice process around theoretical and disciplinary 
perspectives. The Conceptual Model of Student Success developed by Perna and Thomas (2008) 
used in this study is adapted from Perna’s (2006) Conceptual Model of College Choice. Perna 
positioned her model within the context of economic models of human capital investment and 
sociological-cultural models. She contended that “When considered separately, neither rational 
human capital investment models nor sociological approaches are sufficient for understanding 
differences across groups in student college choice” (p. 114). Thus, an integrated model will 
include economic constructs related to the decision-making process and sociological constructs 
related to “the system of values and beliefs that shapes an individuals’ views and interpretations” 
(p. 115).  
 Perna’s (2006) model (Figure 3) included four layers: a) habitus; b) school and 
community context; c) higher education context; and d) social, economic, & policy context. This 
model draws on the large body of college access and choice literature positing that college 
choice is indeed based on a comparison of costs and benefits as displayed in the habitus layer. 
However, college choice is also shaped “by an individual’s habitus and, directly and indirectly, 
by the family, school, and community contest, higher education context, and social, economic, 
and policy context” (p. 119).  
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Figure 3. Proposed Conceptual Model of Student College Choice (Perna, 2006). 
Conceptual Model of Student Success 
The conceptual model used to guide this study (Perna & Thomas, 2008) embraces a 
multi-disciplinary approach to understand student success from a longitudinal perspective. Perna 
and Thomas’ (2008) model closely resembles Perna’s (2006) model and is indeed adapted from 
Perna’s (2006) model (Perna & Thomas, 2008; Perna, personal communication, January 4, 
2012). Based on a review of research on student success published in top journals in sociology, 
psychology, economics, and education, Perna and Thomas proposed a model of student success 
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that has six assumptions: 1) the relative contribution of different disciplinary and area 
perspectives to student success varies; (2) when considered together, multiple theoretical 
approaches yield more comprehensive understandings of student success; (3) student success is 
shaped by multiple levels of context; (4) student success processes vary across groups; (5) 
multiple methodological approaches contribute to knowledge of student success; and (6) student 
success is a longitudinal process.  
Perna and Thomas’ (2008) conceptual model shown in Figure 4 includes four layers. 
Layer one is the internal context and is defined by such things as “attitudes, motivations, and 
behaviors of individual students” (p. 35).  They found that psychology theories and frames are 
most commonly used to understand this context. Layer two is the family context and “recognizes 
that both inside and outside the home, families may ‘manage’ their children’s experiences to 
promote various indicators of student success” (p. 40). Research from all four disciplines was 
represented in this layer. Layer three is the school context that “enables the identification and 
understanding of compounding effects that determine the educational resources, academic 
preparation, and educational orientations that subsequently determine success at the college 
level” (p. 44). Literature from economics, sociology, and education inform this layer more than 
literature from psychology. The final layer, the social, economic, and policy context, “recognizes 
that numerous external forces also influence student college choice, both directly and indirectly 
through other layers of context” (p. 51). Literature contributions from all four disciplines are 
evident in the fourth context.  
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Figure 4. Proposed Conceptual Model of Student Success. (Perna & Thomas, 2008) 
The authors define student success longitudinally along four transition points based on 
ten indicators of educational attainment as displayed in Figure 5.  The four transition points are 
college readiness, college enrollment, college achievement, and postcollege attainment. Nested 
within these four transition points are the ten indicators of student success including educational 
aspirations, academic preparation, college access, college choice, academic performance, 
transfer, persistence to completion, post-BA enrollment, income, and education attainment. 
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Perna and Thomas (2008) recognized these indicators are not inclusive but contended the 
measures reflect measures used in accountability systems and measures prioritized by 
policymakers. 
 
Figure 5. Transitions and Indicators of Student Success. (Perna & Thomas, 2008).  
 
I use Perna and Thomas’ (2008) model to guide variable selection for the propensity 
score matching. These four layers provide the conceptual basis for the variables selected in the 
model that create the propensity score; this is described in more detail in Chapter 3. I do not, 
however, use this model to test relationships among the four contexts.  
Dependent Variables 
 This section reviews the literature on dual credit and dual enrollment organized by the 
outcomes of interest in this study. My search for dual credit outcome studies unearthed a large 
number of studies including those published in peer reviewed journals, technical reports, and 
dissertations. Many of these studies are limited to single institutions, and a comprehensive 
review of these studies is beyond the scope of this dissertation. The studies reviewed in this 
section were based on the following criteria: relevance to the two outcomes in this study, studies 
that used student unit records to measure outcomes (rather than surveys that measured 
outcomes), state-wide and multi-institutional studies, and studies commonly reviewed and 
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mentioned in other literature. It is worth noting that while I reviewed many studies that measure 
outcomes achieved by students prior to college graduation, such as college persistence, college 
GPA, and course success rates, I do not report them in this section because I limited the scope of 
this review to what I determined to be the most relevant outcomes to this study—college 
enrollment and college completion. These measures are intermediate outcomes that students 
must achieve prior to college completion or graduation and they are extremely relevant. 
Unfortunately, course-level data were not available in my dataset, and I could not measure these 
outcomes. However, it is important to note there is growing evidence of the relationship between 
dual credit and higher college persistence rates (Karp et al, 2007; Swanson, 2008) and higher 
college GPAs (Karp et al, 2007), and credit accumulation (Karp et al, 2007; Kim & Bragg, 
2008).  
For the remainder of studies reviewed in this section, I differentiate between dual 
enrollment and dual credit and I use one of these two terms when describing the study. Further, 
although this study is interested in dual credit at community colleges, much of the existing 
literature is on dual credit at four-year colleges, so some studies reviewed are based on dual 
credit between a high school and four-year college. Also, when results are statistically 
significant, I include test statistics if they are provided in the original research.  
College Enrollment 
The Achieving a College Education (ACE) Plus program is one of the oldest dual 
enrollment programs, and one in which isolated research studies exist that measure student 
outcomes but do not control for students’ pre-existing characteristics (Fincher-Ford, 1997). Luna 
and Fowler (2011) recently analyzed outcomes of ACE Plus students and a comparison of non-
ACE Plus students, including college enrollment. Their sample was from three high schools near 
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the community college, and the researchers randomly selected 60 ACE Plus students. The ACE 
Plus students were then matched to a similar group of non-ACE Plus students using seven 
variables. Using logistic regression and controlling for prior academic performance, Luna and 
Fowler (2011) found a positive significant relationship between dual enrollment participation 
(i.e., ACE Plus) and enrollment in college (p=.011). An Odds Ratio of 3.28 suggests that dual 
enrollment students’ odds of enrolling in college increases by a factor of 3.28 compared to non-
dual enrollment students.  
Black (1997) studied a dual enrollment program between local high schools and Arizona 
Western College.  A random sample of 350 dual enrollment students and 350 non-dual 
enrollment students was compared along several student outcomes, including enrollment in 
college. Students in the sample were juniors and seniors in three high schools between fall 1993 
and fall 1996. Black (1997) used Chi-square to determine if there were significant differences in 
college enrollment rates, and found that dual enrollment students had a lower college enrollment 
rate (38%) than non-dual enrollment students (52%), although this difference was not 
statistically significant. Black did not control for students’ pre-existing characteristics or account 
for self-selection into dual enrollment.  
A comprehensive state-level study of dual enrollment examined outcomes of dual 
enrollment students using longitudinal databases in New York and Florida (Karp, Calcagno, 
Hughes, Jeong, & Bailey, 2007). The researchers reported both descriptive statistics and used 
regression analysis to measure short-term and long-term outcomes of dual enrollment 
participation, including bachelor’s degree pursuit for the New York sample and college 
enrollment immediately after high school graduation for the Florida sample.  
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The New York sample, based on data from the College Now program from the City 
Universities of New York (CUNY) included 311 students who participated in dual enrollment 
and 1,992 students that did not participate in dual enrollment. Although the study does not report 
the proportion that enrolled in college, Karp et al. (2007) reported that 52% of dual enrollment 
students pursued a bachelor’s degree compared to 28% of non-dual enrollment students. The 
Florida database included 299,685 students from the high school graduating class of 2000–2001 
and 2001–2002, and dual enrollment students represented 12.2% of the sample. Karp et al. also 
looked at a subset of career and technical education (CTE) students in the Florida sample, which 
included students who enrolled in three or more CTE courses. There were 38,479 CTE students, 
and dual enrollment students represented also represented 12.1% of the CTE subset of students. 
For the entire Florida sample, Karp et al. found that 81% of dual enrollment students enrolled in 
college immediately after high school compared to 50% of the non-dual enrollment students. 
These proportions were similar for the CTE sample (81% and 54%, respectively).  
For the Florida sample, the researchers then used logistic regression, controlling for 
gender, race/ethnicity, cohort year, disability, English proficiency, eligibility for free or reduced 
lunch, student achievement (high school GPA), proportions of black and Hispanic students at the 
high school, charter school status, school grade (a Florida-specific proxy for school quality), 
school location, educational level of local school zip code, and median household income of 
local school zip code. In their first model for the entire Florida sample, Karp et al. (2007) found 
dual enrollment students were 16.8% more likely to enroll in college (immediately after high 
school graduation) than non-dual enrollment students, a statistically significant finding (p < 
.001). For the CTE subset, dual enrollment students were 18.1% more likely to enroll in college 
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(immediately after high school graduation) than non-dual enrollment students, also a statistically 
significant finding (p < .001).  
 Karp et al. (2007) also found a number of other significant outcomes for dual enrollment 
students compared to non-dual enrollment students, but they did not determine the effect of dual 
enrollment on degree completion. This analysis is one of the only state-level analyses that 
determined the effect of dual enrollment while accounting for a relatively diverse set of pre-
existing student characteristics. This study acknowledged that dual enrollment students often 
have higher stronger academic achievement and come from more privileged backgrounds than 
non-dual enrollment students, and their analysis controlled for some of these factors. However, 
as the researchers suggest, their set of controls are limited by available data and might not 
account for some unobserved variables. “By not controlling for important factors affecting a 
student’s decisions to participate in dual enrollment, it is possible that our models may generate 
what appear to be positive impacts when in fact there are no such impacts or there are negative 
impacts” (p. 20). They suggested that future research should add additional control variables and 
other quasi-experimental designs (Karp et al., 2007).   
In a recent study on dual credit in Texas, Struhl and Vargas (2012) tracked the outcomes 
of 16,454 students who were high school seniors during the 2003–2004 year through 2011. 
Although they do not report descriptive data on college enrollment, they used propensity score 
analysis and nearest neighbor matching (1:1 matching) to estimate the effect of dual enrollment 
participation on college access. They defined college access as students enrolling in two-year and 
four-year colleges. Struhl and Vargas’ multiple models, which included various control 
variables, found that dual enrollment students were 2.21 to 2.3 times more likely to enroll in 
college than students that did not participate in dual enrollment. This is one of the only studies to 
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have used a quasi-experimental approach to determine the impact of dual credit on college 
enrollment. 
 The other study that used a quasi-experimental approach was Speroni (2011), who also 
used data from Florida to determine the impact of dual enrollment on both college enrollment 
and college completion. Speroni also aimed to determine differences in college enrollment and 
completion between dual enrollment and Advanced Placement (AP) students. The sample 
included a cohort of 229,828 Florida students that graduated in the 2000–2001 and 2001–2002 
academic years, and she followed them up to 2006. Speroni descriptively reported the proportion 
of students that enrolled in college after high school. Eighty-five (85%) of dual enrollment only 
students enrolled in college, 86% of the AP only students enrolled in college, 93% of the dual 
enrollment and AP students enrolled in college, and only 51% of the non-dual enrollment and 
AP students enrolled in college.  
 Speroni (2011) implemented a fixed effects model and a difference-in-difference design, 
both quasi-experimental approaches.  Her fixed effects model accounted for gender, 
race/ethnicity, free/reduced price lunch status, cohort year, 8
th
 and 10
th
 grade standardized scores, 
10
th
 grade GPA, and high school and district demographic information. For the fixed effects 
model, she found that dual enrollment students are 11% more likely to enroll in college relative 
to non-participants. Speroni also examined effect heterogeneity by examining the outcomes of 
Black and Hispanic students relative to students of other races/ethnicities. She found that dual 
enrollment minority students are approximately 11% more likely than non-minority dual 
enrollment students to enroll in college.   
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College Completion 
Nitzke (2002) studied dual enrollment students at Erewhon Technical College who 
enrolled between fall 1993 and summer 2001. The sample included 586 dual enrollment students 
and 1,007 non-dual enrollment students in a control group. Using student transcript data, Nitzke 
analyzed various outcomes of dual enrollment students and non-dual enrollment students 
including degree completion rates. Nitzke (2002) tested whether dual enrollment student had 
greater degree completion rates than non-dual enrollment students using chi-square analysis. The 
results indicated that non-dual enrollment students had a higher completion rate (22.7%) than 
dual enrollment students (14.3%), and the difference was statistically significant (  =.102, p < 
.001). However, Nitzke (2002) did not control for any pre-existing student characteristics. 
Marquez (1999) studied the Achieving a College Education (ACE) program at South 
Mountain Community College (SMCC) and ACE Plus at Glendale Community College (GCC) 
in Arizona. These dual enrollment programs enroll high school juniors and are structured as a 2 + 
2 + 2 program. Marquez’s (1999) study included a sample of 342 dual enrollment students who 
were juniors in 1991 and a comparison group of 1,112 non-dual enrollment students who 
attended SMCC or GCC in fall 1993, had graduated from an Arizona high school, and who had 
declared transfer as their goal. Student data were collected from the Maricopa County 
Community College District (which includes SMCC and GCC) and Arizona State University, the 
partner 4-year institution, and Marquez (1999) compared degree completion rates for students 
earning two-year and four-year degrees. Marquez found that 10.5% of dual enrollment students 
completed a two-year degree compared to 9.0% of non-dual enrollment students six years after 
high school graduation (no test of statistical significance was provided). Looking at completion 
rates of four-year degrees, Marquez found that 25.3% of dual enrollment participants completed 
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a four-year degree and 31.9% of non-dual enrollment participants completed a four-year degree 
six years after high school graduation (no test of statistical significance was provided). Based on 
these descriptive statistics, dual enrollment students had higher completion rates for two-year 
degrees but lower completion rates for four-year degrees than the comparison group of non-dual 
enrollment students. However, Marquez (1999) did not control for students’ pre-existing 
characteristics or account for self-selection into dual enrollment.  
Shaughnessy (2009) investigated bachelor degree attainment within four years in 
Kentucky using data from the Kentucky Council on Postsecondary Education. His sample 
included 10,783 students from a 2004 sample of high school graduates who were first-time 
degree-seeking students in a four-year institution in Kentucky, and he followed them through the 
spring of 2008. Of the 2,745 dual enrollment students, 28.2% earned a bachelor’s degree within 
four years, and 18.1% of the 8,038 non-dual enrollment students earned a bachelor’s degree 
within four years. Using chi-square analysis, Shaughnessy reported a significant association 
between dual enrollment participation and bachelor’s degree attainment within four years 
(  =127.36, p<0.001). Although the finding was significant, this study did not control for factors 
that may have affected student participation in dual enrollment and outcomes.  
In one of the few studies of dual enrollment outcomes exclusively covering community 
colleges, Westcott (2009) examined the impact of dual enrollment participation college 
completion for first-time students in Virginia community colleges beginning in the fall of 2002. 
The sample included 1,971 students who completed at least one dual enrollment course and a 
comparison group of 1,970 students who did not participate in dual enrollment. Of the 1,971 dual 
enrollment students, 22.2% received a bachelor’s degree, whereas only 10.8% of non-dual 
enrollment students earned a bachelor’s degree. Using chi-square, she found a significant 
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association between dual enrollment participation and bachelor’s degree attainment (  =93.016, 
p<0.001), although the strength of association was not high (Cramer’s V = 0.154). Similar 
significant associations were observed between dual enrollment status and earning an Associate 
of Applied science degree (  =22.859, p<0.001, Cramer’s V = 0.076) and a Certificate 
(  =10.724, p=0.001, Cramer’s V = 0.052). Interestingly, no significant differences were 
observed between dual enrollment status and earning a Career Studies Certificate, Diploma, and 
Associate of Art and Associate of Science degrees.  
Geise (2011) studied the Postsecondary Enrollment Options Program (PSEOP), Ohio’s 
dual enrollment program, and compared graduation rates of PSEOP students to outcomes of 
students in a control group. Using 10 years of data from the Ohio Board of Regents from 2000 to 
2010, Geise drew a sample of 3,978 PSEOP students and matched non-PSEOP based on ACT 
scores. Using logistic regression and controlling for gender, Asian American race/ethnicity, 
African American race/ethnicity, age, years between high schools and college, high school GPA, 
mother’s educational level, college attended, and participation in campus housing, Geise found 
that PESOP participation was not a significant predictor of graduation from any Ohio institution 
(1.02 Odds Ratio). In a separate model using the same controls, Geise found that PSEOP 
participation was not a significant predictor of graduation from the same institution at which the 
student first enrolled (1.01 Odds Ratio).  
An (2009) analyzed data from NELS 88/2000 to determine the effect of dual enrollment 
participation on college outcomes, including college completion. An (2009) defined dual 
enrollment as students who participated in dual enrollment and earned credit. Thus, this did not 
include students who participated in dual enrollment and did not earn credit. 
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NELS 88/2000 is based on a nationally representative sample of high schools. An (2009) 
used data from multiple data collection sources that are part of the NELS 88/2000 study 
including a student questionnaire, a student achievement test, a parent questionnaire, and a 
school administrator questionnaire. To account for potential confounding variables, An (2009) 
employed propensity score matching to account for a spectrum of variables that may influence 
dual enrollment participation and college outcomes. These variables included social background 
variables (e.g., race, gender, SES, family structure, and the number of siblings); significant other 
variables (e.g., variables related to teachers and counselors, parental support of college 
attendance, peer group influences, etc.); college aspirations and expectations (plans to attend 
college, importance of college costs, importance of academic programs, etc.); academic 
preparation, achievements, and accomplishments (e.g., motivation toward schools, academic 
performance, course history), school context indicators (e.g., public or private, urbanicity, 
proportion of minority students, school academic climate, etc.), and distance to nearest college.  
After accounting for the potentially confounding variables, An (2009) estimated the 
effect of dual enrollment degree completion compared to students who participated in traditional 
high school programs (i.e., not dual enrollment and not AP) using propensity score matching, the 
same design used in this study. The final sample used in An’s (2009) analysis is 6,286 students, 
and 853 of these students were dual enrollment participants. His propensity score matching 
model found that dual enrollment participation increased the probability of attaining a college 
degree (associate or bachelor’s) by 11%. Further, dual enrollment participation increased the 
probability of attaining a bachelor’s degree by 8%.  
Struhl and Vargas’ (2012) study of dual enrollment in Texas also estimated the impact of 
dual enrollment participation on college completion. Students in the dual credit and comparison 
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groups were followed six years after high school graduation. Again using propensity score 
matching and four models that controlled for various factors, Struhl and Vargas (2012) found 
that dual enrollment students were 1.66 to 1.78 times more likely to complete college relative to 
non-dual enrollment students.  
Finally, Speroni’s (2011) study of the Florida cohort examined the effect of dual 
enrollment. Her fixed effects model found that dual enrollment students were 8% more likely to 
complete college than non-dual enrollment students. Her examination of effect heterogeneity for 
minority students, however, suggests that they have a slightly smaller likelihood of completing a 
bachelor’s degree (6%) compared to similar non-minority students (8%).  
Summary 
 This chapter reviewed the literature on dual credit both within and outside of Illinois, 
which showed there is an inadequate body of knowledge about dual credit in Illinois, especially 
as it relates to the impact of dual credit on students’ access to and success in college. When 
examining literature on dual credit outcomes, I found there is accumulating evidence that dual 
credit participation promotes desirable student outcomes, such as increasing college enrollment 
(Karp et al., 2007; Luna & Fowler, 2011; Speroni, 2011; Struhl & Vargas, 2012) and college 
completion (An, 2009; Marquez, 1999; Nitzke, 2002; Shaughnessy, 2009; Speroni, 2011; Struhl 
& Vargas, 2012; Westcott, 2009).  The evidence suggests promising results for high school 
students enrolled in dual credit, yet there is little evidence about how dual credit differentially 
affects low-income students and students of color. With the exception of An (2009) and Speroni 
(2011), most studies fail to examine the differential impacts that might be observed for different 
groups of students.  
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 In this chapter, I also reviewed the work of John Rawls (1999) and his notion of justice as 
fairness. Based on his difference principle, Rawls argues that policies and institutions should be 
judged by the extent to which the least advantaged benefit from policies. Rawls notion of justice 
as fairness has been applied in the higher education context with financial aid policies (St. John, 
2003) and nontraditional students in community colleges (Levin, 2007). In the context of dual 
credit, Rawls’ difference principle can be applied to judge the extent to which dual credit policies 
benefit those who are least advantaged: students of color and low-income students.  
Finally, I reviewed the college access and choice literature and Perna and Thomas’ 
(2008) Conceptual Model of Student Success that identifies factors that might influence students’ 
selection into dual credit and access to college. The college choice literature has been 
particularly influential in helping inform what factors might influence students’ access to 
college. The more recent work of Perna and Thomas conceptualizes student success, including 
college access and completion, longitudinally and from a multi-disciplinary perspective. Their 
model posits that four layers of context influence student success: the internal context; the family 
context; the school context; and the social, economic, and policy context. Assuming that 
students’ dual credit participation influences college access and completion, Perna and Thomas’ 
conceptual model provides a framework for understanding what other factors need to be 
controlled to better isolate the impact of dual credit participation.  
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CHAPTER THREE 
METHODS 
This chapter outlines the major research questions that guide this study, the research 
design, and the analytical approach. In addition, this chapter provides a detailed discussion of the 
quasi-experimental design methods used to answer the research questions reported in Chapters 5 
and 6.  
Research Questions 
 Three related sets of research questions are answered in this dissertation, and Table 1 
summarizes the research questions addressed and the accompanying methods driving the results 
reported in Chapters 4 through 6.  
 
Table 1 
Summary of Research Questions and Methods 
Research Questions Methods 
1. What are the characteristics of community college 
dual credit and non-dual credit students?  
a. How are the characteristics of community 
college dual credit and non-dual credit students 
different?  
b. How are the characteristics of community 
college dual credit and non-dual credit students 
of color and low-income students different?  
2. What are the average postsecondary enrollment and 
completion rates for community college dual credit 
and non-dual credit students?  
3. What are the average postsecondary enrollment and 
completion rates for community college dual credit 
and non-dual credit students who are low-income 
students and students of color? 
Descriptive statistics, measures of 
central tendency, and variance. 
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Table 1 (cont.) 
 
Research Questions Methods 
4. For students participating in community college dual 
credit during the senior year of high school, what is 
the average impact of participation on college 
enrollment?   
5. For students participating in community college dual 
credit during the senior year of high school, what is 
the average impact of participation on college degree 
completion? 
Propensity score matching using a 
caliper of .01, matching with 
replacement, matching within 
schools, and post-match sensitivity 
analysis. 
6. For low-income students and students of color 
participating in community college dual credit during 
the senior year of high school what is the average 
impact of participation on college enrollment? 
7. For low-income students and students of color 
participating in community college dual credit during 
the senior year of high school, what is the average 
impact of participation on college degree completion?  
Propensity score matching using a 
caliper of .01, matching with 
replacement, matching within 
schools, and post-match sensitivity 
analysis. 
 
Causal Inference in Social Science Research 
This dissertation relies on the use propensity score matching, a quasi-experimental design 
intended to reduce the amount of bias and, to the extent possible, replicate an experimental 
design. The method emerged from the experimental framework and causal inferences camp, so a 
review of this camp and the relationship to propensity score matching is warranted.  
 A fundamental goal of causal research is to determine the counterfactual. Murnane and 
Willett (2011) describe the counterfactual in the following way:  
From a theoretical standpoint, the way to obtain an ideal counterfactual would be 
to use the same participants under both a treatment (e.g., “small” class size) and a 
“control” (e.g., “normal” class size) condition, resetting all internal and external 
conditions to their identical initial values before participants experienced either 
condition (p. 33-34).  
 
Following this logic, an individual’s outcomes would be observed under the treatment condition 
(factual) and the control condition (counterfactual) and the difference in outcomes is the 
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individual treatment effect (ITE). Averaging all ITEs for both groups and subtracting the 
averages would then yield the average treatment effect (ATE). However, resetting internal and 
external conditions is not possible in social science research. Thus it is not possible to obtain the 
outcome value of the control condition for individuals in the treatment group, and it is not 
possible to obtain the outcome value of the treatment conditions for individuals in the control 
group. Because obtaining counterfactual data is not possible in social science research there will 
always be missing data when calculating the ATE (Holland, 1986; Murnane & Willett, 2011; 
Shadish, Cook, & Campbell, 2002). The ATE is represented by the following equation  
                
where   denotes the difference,    is the average outcome for the treatment group and    is the 
average outcome for the control group (Morgan & Winship, 2007; Murnane & Willett, 2011). In 
this scenario, let us assume D indicates an individual’s assignment to the treatment condition (D 
= 1) or control condition (D = 0). We can observe outcome   
  if D = 1 and we can observe   
  if 
D = 0. To estimate the counterfactual, however, we would need to observe   
  when D = 0 and 
  
  when D = 1. Because we cannot observe the counterfactual (Holland, 1986; Morgan & 
Winship, 2007; Murnane & Willett, 2011), we can use the average outcomes of the control group 
   to determine the ATE.   
 There are two conditional average treatment effects described by Morgan and Winship 
(2007) that are often of more interest to policy makers—the average treatment effect on the 
treated (ATT) and the average treatment effect on the control (ATC). The ATT is for those who 
typically take the treatment and is defined as 
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where ATT can be conceptualized in this study as the average effect of dual credit participation 
on outcomes of those students who typically participate in dual credit as opposed to all students 
who could potentially participate in dual credit (Morgan & Winship, 2007).  
Because causal inferences cannot be made using the counterfactual, other techniques are 
used for making causal inferences. The seminal theoretical basis for drawing causal inferences in 
social science research is articulated by Shadish, Campbell, and Cook (2002). They suggested 
causal inference is rooted in the philosophy of John Stuart Mill who proposed three conditions 
for claiming a causal relationship: a) the cause and effect must co-vary; b) the cause must 
precede the effect; and c) alternative explanations must be excluded. Willett and Murnane (2011) 
contended that the latter of these three conditions is the most challenging to meet. They noted 
“the researcher must be able to discount all other plausible explanations—other than the 
anticipated causal one—for the link observed between the hypothetical cause and effect” (p. 29). 
In an experimental design setting where research subjects and participants are randomly assigned 
to a treatment and control condition, this latter condition can be met because all participants have 
an equal opportunity to be assigned to the treatment and control conditions. Random assignment 
also forces the treatment variable D to be independent of a potential outcome Y,  
     
where   suggests independence. This assumption is the strongly ignorable treatment 
assignment and a central assumption of experimental design. However, experimental designs are 
challenging and often impractical or unethical to implement in social science research. In non-
experimental settings or observational studies, researchers do not have control over treatment 
and control assignment, and consequently individuals (units) select into treatment or control 
conditions. Thus, a significant methodological repertoire has been developed to use 
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observational data do account for the selection process with the intention to make causal 
inferences. 
Quasi-Experimental Design  
Given that the preponderance of research conducted in social science does not occur in 
experimental settings, quasi-experiments are often used to make causal inferences. Quasi-
experimental designs attempt to address Mill’s third condition, and Shadish, Campbell, and Cook 
(2002) argued that “the logic of causal inference in quasi-experimentation requires careful and 
detailed attention to identifying and reducing the plausibility of alternative causal explanations” 
(p. 105). This is accomplished with quasi-experimental designs by attempting to account for 
individual’s treatment selection. 
Matching. Matching is a quasi-experimental design that is used when only post-test 
outcomes are available (as in post-test data after a treatment). Shadish, Cook, and Campbell 
(2002) noted that selection bias is an issue when there is not a pre-test, and matching is often 
used to reduce bias “by forming treatment and control groups through matching or stratifying on 
likely correlates of the posttest” (p. 118). Selection bias is “when selection [into a treatment or 
control] results in differences in unit characteristics between conditions that may be related to 
outcome differences” (p. 512). In other words, there might be systematic differences among units 
in the treatment and control condition that may influence the outcome. Matching is the process 
by which “the researcher groups units with similar scores on the matching variable, so that 
treatment and control groups each contain units with the same characteristic on the matching 
variable” (p. 118).  
In the most basic form, units in the treatment are matched with units in the control on an 
exact score of a given variable. However, alternative methods were created to address issues 
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associated with small samples, the use of multiple matching variables, and if variables are 
measured in small gradients (Shadish, Cook, & Campbell, 2002). Cochran’s (1968) 
subclassification method is a frequently cited method. Shadish, Cook, and Campbell (2002) 
described subclassification—also known as stratification—as a type of matching when “units are 
placed into homogenous sets that contain more units than the experiment has conditions” (p. 
119). For example, a continuous variable such as a test score might be categorized into four or 
five strata and units matched within each stratum. Cochran (1968) demonstrated a 90% reduction 
in bias by using subclassification. However, Shadish, Cook, and Campbell claimed that selection 
bias is still an issue when using matching because unobserved variables cannot be matched and 
there may be remaining hidden bias.  
While Cochran’s (1968) subclassification matching method is a reliable way to reduce 
bias, practical challenges arise when trying to match on more than one variable. As the number 
of matching variables increases, the number of subclasses increases dramatically and some 
subclasses may have no units to match. Thus, the propensity score was introduced to represent 
multiple covariates in one scalar number for the purpose of propensity score matching 
(Rosenbaum & Rubin, 1983). 
Propensity score matching. Rosenbaum and Rubin (1983; 1984; 1985) introduced the 
propensity score to match variables as a method to obtain the average treatment effect using 
observational data. The use of the propensity score is described by Rosenbaum and Rubin (1983) 
as a balancing score b(x) which “is a function of the observed covariates x such that the 
conditional distribution of x given b(x) is the same for treated (z = 1) and control (z = 0) units” 
(p. 42). The balancing score is appropriate for nonrandomized experiments where treatment and 
non-treatment units differ systematically. Rosenbaum and Rubin (1983) present five theorems 
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suggesting that if the treatment assignment is strongly ignorable given observed covariates x, 
then the difference between the mean propensity score value (i.e., the balancing score) for the 
treatment and control conditions yields an unbiased estimate of the average treatment effect. A 
treatment assignment is considered strongly ignorable when a) the treatment assignment is 
independent of the outcome given a vector of covariates; and b) each unit in the population has a 
chance of receiving the treatment (Rosenbaum & Rubin, 1983). Thus, the strongly ignorable 
treatment assignment is one assumption of propensity score matching.  
 The aforementioned discussion of matching illustrates the limitations with matching on 
more than a few covariates. To remedy this limitation, Rosenbaum and Rubin (1984) introduced 
the propensity score as a scalar function of covariates “that summarizes the information required 
to balance the distribution of the covariates” (p. 516). Logistic regression is used to derive the 
propensity score based on relevant covariates. Rosenbaum and Rubin illustrated the use of the 
propensity score to match treatment and control conditions in five sub-classifications, following 
the recommendation of Cochran (1968).  After they found the best-fit model using maximum 
likelihood estimation, they checked the balance of covariates within the five sub-classes to 
ensure there are not systematic differences between the treatment and control conditions within 
each sub-class. Once covariate balance was established, Rosenbaum and Rubin matched control 
and treatment cases and estimated the average treatment effect. Finally, to make a stronger case 
for the strongly ignorable treatment assignment assumption, sensitivity analysis was conducted 
which provides information about the credibility of the average treatment effect estimates 
(Rosenbaum & Rubin, 1983; 1984). The pioneering work of Cochran (1968) and Rosenbaum 
and Rubin (1983; 1984) provide the theoretical rationale and process that guide the data analysis 
procedures in this study. 
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Matching methods. Many matching methods exist when matching using the propensity 
score. Theommes and Kim (2011) articulated several factors, or dimensions, of matching 
including: a) the number of treatment units matched to control units; b) the use of exact or 
approximate matching; and c) the extent to which the average absolute distance on the propensity 
score is minimized. Related to the first dimension, some matching techniques match one 
treatment unit to one control unit, and some matching techniques match one treatment unit to 
more than one control unit. The second dimension relates to whether exact matching is used or 
not where a treatment unit must be matched with a control unit with the exact same propensity 
score. Alternatively, an approximate match could use the nearest neighbor method in which the 
best control unit is matched with a treatment unit based on the propensity score. A caliper can 
also be used where a caliper refers to “a predetermined maximum discrepancy for each matched 
pair on the propensity score for which matches are allowed” (Theommes & Kim, 2011, p. 95). 
Rosenbaum and Rubin (1985) recommended the caliper be one quarter of a standard deviation of 
the propensity score. The third dimension noted by Theommes and Kim (2011) is the extent to 
which the average absolute distance on the propensity score is minimized through optimal 
matching or greedy matching. Optimal matching tries to minimize the average absolute distance 
(Rosenbaum, 1989), while greedy matching techniques do not try to minimize the average 
absolute distance.   
Research Design 
This study uses descriptive statistics and propensity score matching to estimate the ATT 
of dual credit participation on enrollment in college and degree completion for all students in the 
sample and for sub-samples of underrepresented students. The remainder of this chapter 
describes the research design including the dataset, sample, description of the treatment, and 
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independent and dependent variables. Then, I describe my analytical approach using propensity 
score matching.  
Dataset 
 This study uses data obtained from the Illinois Educational Research Council (IERC), a 
state-funded education policy research center located at Southern Illinois University – 
Edwardsville. The dataset was constructed using several sources (described below) including the 
ACT survey and performance records from ACT for the Illinois High School Class of 2003 
(public high schools only), data on high school characteristics from the Illinois Report Card, and 
data on college enrollment and completion from the National Student Clearinghouse. The dataset 
was cleaned and prepared by IERC staff and transferred to me in an SPSS file, following the 
execution of a data sharing agreement with IERC and IRB approval at the University of Illinois 
at Urbana-Champaign. For analysis purposes, the dataset was converted from SPSS to Stata.  
The primary sources of data from the IERC dataset, and used in this study, originated 
from the ACT Student Information survey and the National Student Clearinghouse (NSC). The 
ACT Student Information survey (referred to as “survey”) was completed by all Illinois public 
high school juniors when they registered for the ACT exam (see Appendix A). The survey 
included three sections (described further in Table 2): a) students’ high school course/grade 
information; b) ACT interest inventory; and c) student profile section. The second source of data 
originated from NSC and includes records on student enrollment and completion. Student 
records are available for students from fall 2001 through fall 2010, a nine-year time period and 
seven years after students’ expected 2003 high school graduation. As described below, dual 
credit was determined based on students’ enrollment in college while still in high school. 
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The dataset included a total of 115,677 students. The label, Illinois high school class of 
2003, is slightly misleading because it suggests the population includes only students who 
graduated from an Illinois public high school in 2003. However, the cohort of students in the 
dataset includes all Illinois high school students attending public high schools who took the ACT 
exam during the spring semester of their junior year of high school in 2002. Thus, the dataset 
does not include students who moved to Illinois after the ACT exam was administered. Further, 
some students in the dataset might not have graduated in 2003. However, this label is used for 
the dataset because it is assumed these students would be on track to graduate in 2003 following 
a standard four-year high school curriculum. To be consistent with IERC’s use of this dataset, I 
refer to this dataset as the Illinois high school class of 2003. 
 
Table 2  
ACT Survey Sections  
Section Description 
High School Course/Grade Information Requests information about 30 courses 
students have taken, plan to take, or do not 
plan to take. For courses taken for a full 
term, students also report the grade 
received 
ACT Interest Inventory Results help students make educational and 
career plans 
Student Profile Section Asks for information about students’ 
backgrounds, interests, needs, and plans to 
assist students and colleges in effective 
planning 
  
Sample 
The sample used for this study does not include the entire population of the Illinois high 
school class of 2003 (N=115,677), and a purposeful sampling strategy was used to identify those 
students who took dual credit courses rather than dual enrollment courses, as defined by Illinois 
in Chapter 2. The sampling strategy is also guided by my analytic technique (described below), 
83 
 
and the sample was constructed based on both the higher education institutions in which students 
participated in dual credit and the high schools in which the dual credit students attended. The 
sample begins with a population of 115,677 students, 15,041 of which participated in community 
college dual credit or dual enrollment during their junior and senior year of high school, and 
100,636 of which did not participate and form the comparison group. I applied the following two 
conditions to construct the sample for this study.  
First, the sample is constructed based on a condition of propensity score matching, my 
analytic technique for estimating the ATT. This condition states that matching variables should 
not include confounding variables that may influence outcomes after the treatment is 
administered (Rosenbaum & Rubin, 1983). In other words, all variables used to construct the 
propensity score should be measured prior to student participation in dual credit. All variables I 
used were derived from the ACT survey administered in spring 2001 (students’ junior year). 
Some students in my sample participated in fall 2000 and spring 2001, meaning that some 
students were enrolled in dual credit before and during the data collection period. Because of this 
and to satisfy Rosenbaum and Rubin’s (1983) condition, I restricted the sample to those students 
only participating in dual credit courses in the high school senior year. Of the 15,041 students 
who participated in dual credit or dual enrollment during the junior or senior year, 12,800 
participated in fall 2002 and spring 2003, but did not participate the previous year.  
 Finally, as previously described in Chapter 2, Illinois has specific definitions for dual 
credit and dual enrollment. This study is specifically interested in the effect of dual credit on 
student outcomes. Unfortunately, my dataset does not delineate if students participated in dual 
credit or dual enrollment courses, so I made some inferences based on the type of courses offered 
at specific community colleges. Data collected by the Office of Community College Research 
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and Leadership and reported to the Illinois Community College Board does delineate student 
participation by dual credit and dual enrollment (Barnett, 2003). Table 3 displays student 
participation at Illinois Community Colleges in fiscal year 2002 disaggregated by dual credit and 
dual enrollment participation. To identify colleges that offered mostly dual credit, I calculated 
the percentage dual credit versus dual enrollment, and this is displayed in the fourth column. I 
then selected the high-proportion dual credit institutions for this study, and these twelve 
institutions are marked with an asterisk “*” in Table 3. All institutions selected to be in this study 
had more than 80% of dual credit and dual enrollment students participating in dual credit 
courses and many had more than 90%, according to data from fiscal year 2012. The twelve 
Illinois community colleges selected represent 60% of the total dual credit and dual enrollment 
students—that is, the sample of twelve colleges represented more than half of all high school 
students taking community college courses in fiscal year 2002. More importantly, within the 
twelve selected institutions, dual credit students represent 95% of the total dual credit and dual 
enrollment students. Thus, by only including individuals from these twelve colleges in the 
sample, it is reasonable to assume that most students are dual credit—approximately 95% based 
on data from fiscal year 2002. Consequently, it is reasonable to claim that this study is measuring 
mostly the impact of dual credit participation and not dual enrollment participation within 
community college districts that are high dual credit providers. Although this is not a precise 
estimation, it is a reasonable alternative given lack of distinction between dual credit and dual 
enrollment in my dataset.  
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Table 3 
Number of Dual Credit and Dual Enrollment Students in Illinois Community Colleges in Fiscal 
Year 2002  
College 
Number of Dual 
Credit Students 
Number of Dual 
Enrollment Students 
Proportion Dual 
Credit 
Black Hawk 
College 
82 118 
41% 
City Colleges of 
Chicago* 
789 83 
90% 
Danville Area CC* 385 2 99% 
College of DuPage 74 841 8% 
Elgin CC 352 175 67% 
WR Harper College 719 247 74% 
Heartland CC 32 111 22% 
Highland CC 5 47 10% 
Illinois Central 
College 
650 786 
45% 
Illinois Eastern CC No Data No Data No Data 
Illinois Valley CC 68 116 37% 
Joliet JC 118 477 20% 
Kankakee CC 229 436 34% 
Kaskaskia College* 1223 172 88% 
Kishwaukee College 61 58 51% 
College of Lake Co 135 348 28% 
Lake Land College 1224 NA  
Lewis & Clark CC* 4710 11 100% 
Lincoln Land CC* 537 58 90% 
J. A. Logan College No Data No Data No Data 
McHenry Co. 
College 
80 129 
38% 
Moraine Valley CC 737 208 78% 
Morton College No Data No Data No Data 
Oakton CC 9 138 6% 
Parkland College* 1105 56 95% 
Prairie State 
College* 
447 79 
85% 
Rend Lake College* 485 49 91% 
Richland CC 165 441 27% 
Rock Valley 
College 
476 532 
47% 
C. Sandburg 
College 
780 NA 
NA 
Sauk Valley CC 157 44 78% 
Shawnee CC 439 222 66% 
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Table 3 (cont.) 
College 
Number of Dual 
Credit Students 
Number of Dual 
Enrollment Students 
Proportion Dual 
Credit 
Southeastern IL 
College* 
310 0 
100% 
Southwestern IL 
College* 
1267 105 
92% 
Spoon River 
College 
253 114 
69% 
Triton College* 198 25 89% 
Waubonsee CC 601 NA NA 
J. Wood CC* 387 37 91% 
Total 19289 6265 75% 
Total of * 11843 677 95% 
Note: *Indicates college is included in this study. 
Note: NA means data were not available 
 
 Table 4 displays the distribution of 12,800 dual credit and dual enrollment students in my 
dataset based on the institution in which they participated in the fall 2002 and/or spring 2003. 
Students at the twelve colleges selected to participate in this study (heretofore referred to as ‘dual 
credit participants’) represent 44% of all dual credit and dual enrollment students in the cohort, 
or 5,337 students. It is relevant to note that 556 of the 12,800 students participated in dual credit 
in other institutions, many of which are outside the state of Illinois, and were excluded from the 
sample as well.  It is also relevant to note that the numbers reported in Table 4 do not match 
Table 3 for three primary reasons. First, these numbers are based different fiscal years, so it is 
likely there is some fluctuation. More importantly, Barnett (2003) reports that the numbers in 
Table 3 were reported in two different ways from colleges. Some colleges reported unduplicated 
headcounts while other college reported duplicated headcounts. Finally, the numbers in Table 3 
include all dual credit and dual enrollment participants (sophomores, juniors, and seniors) during 
the fiscal year, but the data in Table 4 are only one cohort of students—those who took the ACT 
in spring 2002.  
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Table 4 
Distribution of Dual Credit and Dual Enrollment in Illinois in Spring 2002 and Fall 2003 
College Name Number of DC Students in Fall 2002 & 
Spring 2003 
Black Hawk College 171 
City Colleges of Chicago* 158 
Danville Area CC* 148 
College of DuPage 478 
Elgin CC 335 
WR Harper College 399 
Heartland CC 72 
Highland CC 84 
Illinois Central College 713 
Illinois Eastern CC 331 
Illinois Valley CC 164 
Joliet Junior College 397 
Kankakee CC 154 
Kaskaskia College* 546 
Kishwaukee College 84 
College of Lake County 348 
Lake Land College 316 
Lewis & Clark CC* 1,443 
Lincoln Land CC* 401 
J. A. Logan College 273 
McHenry County College 184 
Moraine Valley CC 486 
Morton College 35 
Oakton CC 119 
Parkland College* 383 
Prairie State College* 91 
Rend Lake College* 328 
Richland CC 231 
Rock Valley College 260 
Carl Sandburg College 167 
Sauk Valley CC 102 
Shawnee CC 226 
South Suburban College 253 
Southeastern IL College* 180 
Southwestern IL College* 839 
Spoon River College 117 
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Table 4 (cont.) 
College Name Number of DC Students in Fall 2002 & 
Spring 2003 
Triton College* 660 
Waubonsee CC 261 
J. Wood College* 160 
Other 556 
Total 12,244 
Total Study Sample 5,337 
Sample Proportion of Total 44% 
 
 
 While cleaning the data, I also found 22 dual credit students who had a record for degree 
completion but no record for college enrollment. As suggested by IERC, these incomplete data 
were likely the result of the timing in which NSC received data from institutions. Consistent with 
IERC practice, I eliminated these records.  
Given these parameters, a total of 5,315 students were included in the final dual credit 
group for analytical purposes. This group of students then informed the basis for constructing the 
comparison group. I first identified all Illinois public high schools in which the 5,315 dual credit 
students were enrolled in spring 2001—this included 246 public high schools. I then selected all 
non-dual enrollment students who attended the high schools as potential students for the 
comparison group. I again identified 37 students who had a record for degree completion but no 
record for college enrollment, so I deleted these students. The remaining students included 
36,422 non-dual credit students that form the comparison group.  
Given the use of the twelve community colleges in this sample and the focus on the 
average impact for the entire sample and the average impacts of the sub-samples of students of 
color and low-income students, it is relevant to comment on the variation between the twelve 
community college districts that might be driving the average effects. First, it is useful to observe 
in Table 4 that some community colleges, such as Lewis and Clark Community College, 
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Southwestern Illinois College, and Triton College, represent a relatively large share of the 
sample compared to Prairie State College or John Wood College, for example. Second, given the 
focus of this study on students of color and low-income students, it is also relevant to identify the 
distribution of dual credit students among the twelve community colleges. As displayed in Table 
5, dual credit students of color were enrolled in all twelve community college districts. However, 
some colleges such as City Colleges of Chicago, Prairie State College, and Triton College had 
larger shares of students of color compared to other colleges. Table 6 displays the same 
information but by low-income status. We see a little less variation in this measure across the 
twelve college, with only one college—City Colleges of Chicago—being an outlier.  
The relevance of this information is important ultimately when interpreting the results of 
this study. While these differences by community college district are important and should be 
considered when making interpretations, it is also relevant to note that the purpose of this study 
is to examine the average impact across these twelve colleges.  
Table 5 
Number and Percent of Dual Credit Students of Color by Community College 
Community College White Students of Color Missing Total 
 N % N % N % N 
City Colleges of Chicago 6 0.04 126 0.80 26 0.16 158 
Danville Area Community 
College 
126 0.86 15 0.10 6 0.04 147 
Kankakee Community 
College 
472 0.87 37 0.07 36 0.07 545 
Lewis and Clark 
Community College 
1,161 0.81 143 0.10 133 0.09 1,437 
Lincoln Land Community 
College 
352 0.88 20 0.05 27 0.07 399 
Parkland College 270 0.71 31 0.08 81 0.21 382 
Prairie State College 37 0.41 34 0.37 20 0.22 91 
Rend Lake College 239 0.73 13 0.04 75 0.23 327 
Southeastern Illinois 
College 
155 0.86 12 0.07 13 0.07 180 
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Table 5 (cont.) 
Community College White Students of Color Missing Total 
 N % N % N % N 
Southwestern Illinois 
College 
590 0.70 141 0.17 106 0.13 837 
Triton College 353 0.54 248 0.38 56 0.09 657 
John Wood Community 
College 
- - - - - - 155 
Total 3,905 0.73 825 0.16 585 0.11 5,315 
Note: -Data suppressed due to small cell size. 
Table 6  
Number and Percent of Low-Income Dual Credit Color by Community College 
Community College Low-Income Not Low-
Income* 
Missing Total 
 N % N % N % N 
City Colleges of Chicago 69 0.44 40 0.25 49 0.31 158 
Danville Area Community 
College 
26 0.18 73 0.50 48 0.33 147 
Kankakee Community 
College 
105 0.19 289 0.53 151 0.28 545 
Lewis and Clark 
Community College 
281 0.20 757 0.53 399 0.28 1,437 
Lincoln Land Community 
College 
52 0.13 215 0.54 132 0.33 399 
Parkland College 48 0.13 201 0.53 133 0.35 382 
Prairie State College 13 0.14 52 0.57 26 0.29 91 
Rend Lake College 57 0.17 108 0.33 162 0.50 327 
Southeastern Illinois 
College 
41 0.23 104 0.58 35 0.19 180 
Southwestern Illinois 
College 
139 0.17 464 0.55 234 0.28 837 
Triton College 91 0.14 412 0.63 154 0.23 657 
John Wood Community 
College 
21 0.14 85 0.55 49 0.32 155 
Total 943 0.18 2,800 0.53 1,572 0.30 5,315 
Note: *This group of students includes students in the Mid-High, Mid-Low, and High Quartile 
PARINC categories as defined in Table 7.  
 
91 
 
Population of interest, population of the study, and population of inference. The 
sample for this study is described here and is loosely based Murnane and Willett’s (2011) book 
on quasi-experimental design methods. I chose this framework because it is clear about both who 
is and who is not included in the analytical sample but also to whom the results of this study are 
intended to be generalized.  
 The population of interest is the broad population in which the study is intended to be 
generalized. At the broadest level, the population of interest in this study is public high school 
students in Illinois who participate in community college dual credit courses. The population of 
the study refers to the population that is defined by the sample. The population of this study 
includes Illinois public high school seniors in 2003 that participated in at least one community 
college dual credit course during their senior year in the twelve community college districts. For 
some research questions, the population of the study is limited to low-income and students of 
color. Further, it is important to recognize that the majority of students in the population of the 
study are dual credit and not dual enrollment students.  
The population of inference is more specific in that it forces the researcher to define a 
population for whom a credible inferential claim can be made. As a note and as described below 
in the limitations section, I do not infer causality in this study. In this study, the population of 
inference includes Illinois high school seniors in 2003 that participated in community college 
dual credit during their senior year only in the selected 12 community college districts, and those 
students whose propensity scores were used to estimate effects (i.e., those treatment and control 
students who have similar propensity scores). The population of inference for research questions 
six and seven further limits this population to low-income and students of color.   
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Description of the Treatment—Dual Credit 
 Given the quasi-experimental approach of this study, dual credit is considered the 
‘treatment,’ although I refrain from using this language when reporting the results. The 
‘treatment’ condition in this study is generally defined as high school participation in Illinois 
dual credit. Dual credit in the context of Illinois is described to some extent in Chapter 2, but it is 
relevant here to provide some more descriptive information on the nature of dual credit courses 
in Illinois. Given that the sample only includes students in community college districts with high 
proportions of dual credit and not dual enrollment, the most salient characteristics of the 
treatment is that it includes participation in dual credit and not dual enrollment. Because my 
dataset is simply a measure of dual credit participation, I turn to other literature published on 
Illinois dual credit to speculate about the nature of the treatment including characteristics of dual 
credit courses such as disciplinary focus, course locations, funding, student eligibility, and 
faculty selection policies. Although these characteristics are aggregate state-level characteristics 
and may not apply to all of the colleges included in this sample, these characteristics provide a 
portrait of the dual credit experience in Illinois.  
 Students in the sample likely participated in dual credit courses from a diverse range of 
disciplines. Citing the Illinois State Board of Education (2000), Barnett (2003) reported the eight 
disciplines/courses with the highest enrollment during the 2000–2001 academic year: computer 
and information sciences (4,218), English language and literature (2,593), business 
management/administrative services (2,150), trade and industrial (1,792), social sciences and 
history (1,153), math (1,012), psychology (875), and health (792). These data are based on the 
academic year two years prior to the sample, so it is likely this distribution changed somewhat by 
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the 2002–2003 academic year. That said, this suggests students participated in a configuration of 
both academic and CTE courses.  
 Barnett (2003) collected dual credit data on 39 Illinois college districts representing all 
but one community college in the state of Illinois for the fiscal year 2002. Her report provided 
useful information about critical features of dual credit and dual enrollment at the time of this 
study. Unfortunately, some of Barnett’s data are not disaggregated by dual credit and dual 
enrollment. Included in her report is the course delivery method and relevant information about 
the location of the dual credit and dual enrollment courses. In fiscal year 2002, of the 8,318 dual 
credit and dual enrollment courses, 27% were at the secondary school, 65% were at the college 
campus, 3% were via distance learning, and 4% were via the Internet. Although more courses 
were offered at college campuses than at high schools, more students attended dual credit and 
dual enrollment courses at their high schools than at college campuses. Of the 27,124 dual credit 
and dual enrollment students in fiscal year 2002, 70% were at the high school campus, 26% were 
at the college campus, 3% were via distance learning, and 1% was via the Internet. This is an 
important feature of the student experience, because some research suggests that the location of 
the dual credit course is an important part of the student experience (Speroni, 2011).  
 Data on dual credit funding in Illinois suggests that many students likely paid little to no 
tuition for the dual credit or dual enrollment courses. Of the 34 colleges reporting data on tuition 
and fee reduction policies, Barnett (2003) found that using ACE funding, 15 colleges reduced 
tuition and fees by 100%, 5 colleges reduced tuition and fees by 50–74%, and 3 colleges reduced 
tuition and fees by 25–49%. The remaining 11 reduced tuition and fees with mechanisms other 
than the ACE funding. In other words, dual credit was fairly accessible to students because of 
public subsidies for tuition costs.  
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 Dual credit and dual enrollment student eligibility in Illinois is determined by individual 
community colleges. Based on Barnett’s (2003) survey results, 30 colleges reported using 
student eligibility criteria. In order of frequency, these criteria include: a) meeting college 
admission standards or placement scores (23); b) high school recommendation, guidance (20); 
high school grades, other academic qualification (12); junior or senior status, age (11); and other 
criteria (8). Twenty of the 30 colleges reported using more than one criterion to determine 
eligibility. These criteria become important when generating the propensity score because these 
are factors that influence selection into dual credit and should be accounted for in the model that 
generates the propensity score.  
 Finally, Barnett’s (2003) survey included data on faculty selection policies and this 
provides information about the dual credit and dual enrollment instructors. Mainly, she found 
that 22 of the colleges required instructors to have the same qualifications as all college faculty. 
Other faculty selection criteria included prior experience with secondary students, experienced 
college faculty, or certification in high school program area.  
 Understanding the characteristics of dual credit courses is useful for two purposes. First, 
it is important to recognize that dual credit features vary based on the above characteristics, and 
this study does not attempt to capture or account for these differences. Indeed we have little 
literature that does account for these differences and can systematically relate these differences 
to student outcomes. Second, despite these differences, these courses do share a common 
element—the awarding of both secondary and postsecondary credit that has been 
administratively facilitated (ICCB, 2011a; Kerr, 2008). That is, by focusing on colleges offering 
dual credit and not dual enrollment, I am assured that all students were at least enrolled in a 
college-level course in high school and that for most students these courses were facilitated by 
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high school and college administrators and enrollment was not the result of students 
independently enrolling in a college course (i.e., dual enrollment).  
Variables 
 Several variables are used in this study to answer the seven research questions. In this 
section I define the independent variables used both for descriptive purposes and to construct the 
propensity scores. I also define the dependent variables that are used for descriptive purposes and 
that are ultimately the   variables for the regression models in research questions four through 
seven.  
Independent variables. The independent variables are summarized in Table 7 and Table 
8 with potential response categories and the coding scheme. The variables are organized 
according to the first two layers of Perna and Thomas’ (2008) Conceptual Model for Student 
Success that represent the Internal Context layer and the Family Context layer; Perna and 
Thomas’ model is described in Chapter 2. Except for students’ ACT scores, all other independent 
variables are based on students’ self-reported items from the ACT Student Survey previously 
described. The ACT scores are students’ actual scores and not self-reported from ACT Student 
Information Survey.  
 The Internal Context layer includes four categories of variables. The first category is the 
academic preparation and achievement category and includes ten variables: a) college ready as 
measured by alignment between ACT’s college ready high school curriculum and the courses 
students have taken and plan to take prior to high school graduation; b) ACT English sub-score; 
c) ACT math sub-score; d) ACT reading sub-score; e) ACT science sub-score; f) high school 
GPA; g) previously earned college credit; h) high school program; i) high school rank; and j) AP 
participation. All variables are categorical or ordinal variables except for the four ACT sub-score 
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variables, which are interval variables. The second category is the demographic category and 
includes two variables: a) gender; and b) race/ethnicity. Both variables are categorical variables.  
 The third category in the Internal Context layer is high school extracurricular activities. 
This variable represents student participation in 16 different extracurricular activities and is 
coded as an ordinal variable from 0 to 16 depending on participation rates. The fourth category is 
academic and career expectations and aspirations and includes eight variables: a) highest degree 
planned; b) major plan; c) occupational surety; d) major surety; e) enrollment plan; f) expected 
1
st
 semester GPA; h) and college preference type. All variables in the fourth category are 
categorical or ordinal variables.  
 The second layer, Family Context, includes seven variables: a) parents’ income quartile; 
b) expected to work in college; c) expected financial aid; d) number of siblings under 21; e) 
distance of college from home preference; f) English spoken at home; and g) maximum annual 
tuition preference.  All variables in the second layer are categorical or ordinal variables.  
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Table 7 
Layer One (Internal Context) Variables  
Variable Variable Abbreviation Responses and Codes 
Academic Preparation and Achievement   
Completed ACT-defined core college ready 
courses 
ACTCORE 1=Yes; 2=No; 9=Missing 
ACT English sub-score ACTENG Ordinal variable between 0 and 36 
ACT math sub-score ACTMATH Ordinal variable between 0 and 36 
ACT reading sub-score ACTREAD Ordinal variable between 0 and 36 
ACT science sub-score ACTSCI Ordinal variable between 0 and 36 
Previously earned college credit PREVCRED 1=Yes; 2=No; 9=Missing 
High school program type PROGTYPE 1=Career and Technical Education CTE); 
2=College preparatory; 4=Other or general; 
9=Missing 
High school rank HSRANK 1=Top quarter; 2=Second quarter; 3=Third 
quarter; 4=Bottom quarter 
High school GPA HSGPA 1=3.0-4.0; 2=2.0-2.9; 3=0.0-1.9; 9=Missing 
AP participation AP 1 = Yes; 2 = No; 9=Missing 
Demographic   
Gender GENDER 1=Male; 2=Female; 9=Missing 
Race/Ethnicity RACE 1=African American/Black; 2=American Indian, 
Alaskan Native; 3=Caucasian-American/White; 
4=Mexican-American/Chicano/Latino; 5=Asian 
American, Pacific Islander; 6=Hispanic; 
7=Multiracial/Other; 9=Missing 
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Table 7 (cont.) 
Variable Variable Abbreviation Responses and Codes 
High School Extracurricular Experiences   
Participation in high school activities XTRACURR Ordinal Variable between 0 and 16; 9=Missing 
Academic and Career Expectations and 
Aspirations 
  
Highest degree expected EXPDEGR 1=4-year or higher; 2=2-year; 9=Missing 
Major plan MAJPLAN 1 = Decided: 2 = Undecided; 9=Missing 
Occupational surety OCCSURE 1=Very sure; 2=Fairly sure; 3=Not sure; 
9=Missing 
Major surety MAJSURE 1=Very sure; 2=Fairly sure; 3=Not sure; 
9=Missing 
Enrollment plan ENRLPLAN 1=Full time; 2=Part time; 9=Missing 
Expected 1
st
 semester GPA EXPGPA 1=3.0-4.0; 2=2.0-2.9; 3=0.0-1.9; 9=Missing 
College preference – Type COLPREF 1=4-year; 2=2-year or less; 9=Missing 
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Table 8  
Layer Two (family context) Variables in the Propensity Score  
Variable Variable Abbreviation Response and Coding 
Parents’ income quartiles PARINC 1=High Quartile $80k+; 2=Mid-high 
$50k=<$80k; 3=Mid-low $30k=<$50k; 
4=Low <$30k; 5=Missing 
Expected financial aid EXPAID 1=Yes; 2=No; 9=Missing 
Expected work in college EXPWORK 1=Yes; 2=No; 9=Missing 
Number of siblings under 21 SIBLING Ordinal variable; 9=Missing 
English spoken at home ENGHOME 1=Yes; 2=No; 3=Prefer not to respond; 
9=Missing 
Maximum annual tuition preference TUITPREF 1=$500-$5,000; 2=$7,500-$10,000; 3=No 
preference; 9=Missing 
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Dependent variables. Two dependent variables are measured in this study: 
college enrollment and degree completion. The first variable, college enrollment, is 
defined in two ways (see Table 9). First, I created a binary categorical variable that 
determines whether students ever enrolled in college during the observation period (fall 
2003 to fall 2010) or never enrolled in college during the observation period. Second, I 
created a categorical variable based on previous research conducted with this dataset 
(Lichtenberger, 2011; Smalley, Lichtenberger, & Brown, 2010). Students are coded in 
one of four categories: a) enrolled in two-year college immediately after high school; b) 
enrolled in four-year college immediately after college; c) delayed enrollment; and d) 
never enrolled. The second dependent variable, degree completion, was coded into one of 
four categories; a) completed certificate; b) completed associate’s degree; c) completed 
bachelor’s degree; or 4) did not complete.  Because some students earned multiple 
degrees or certificates during the observation period, I report the highest degree or 
certificate earned for the purpose of this study. I also collapsed the first three categories 
of this variable to create a binary variable of whether students a) completed any 
certificate or degree; or b) did not complete a certificate or degree.  
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Table 9  
Dependent Variables  
Variable Response and Coding 
College Enrollment 1=enrolled in four-year college in fall 
2003; 2=enrolled in two-year college in fall 
2003; 3=delayed enrollment (i.e., enrolled 
after fall 2003 and before fall 2010); 
4=never enrolled 
College Enrollment (collapsed) 1=enrolled in any college between fall 
2003 and fall 2010; 2=never enrolled 
Degree Completion 1=did not complete 2=completed 
certificate; 3=completed associate’s degree; 
4=completed bachelor’s degree 
Degree Completion (collapsed) 1=did not complete a certificate or degree; 
2=completed any certificate or degree  
 
Analytic Approach 
 The data analysis for this dissertation is dependent on the research questions. For 
the first three research questions, descriptive statistics are used including measures of 
central tendency (mean, median, and mode) and measures of variance (range and 
standard deviation) as well as all independent variables and dependent variables. I test for 
association among student characteristics and participation in dual credit using Chi 
Square and Pearson’s Correlation. To answer Question 1b, I use logistic regression to test 
for interaction effects between certain student characteristics and low-income and 
students of color to determine if low-income students and students of color in the sample 
vary in ways other than their participation in dual credit.  
The data analysis for research questions four through seven is more complex and 
follows the framework introduced by Rosenbaum and Rubin (1983) and further advanced 
by Rosenbaum and Rubin (1984). The data analysis procedure in this study includes six 
steps in the following sequence that are based on suggested implementation of propensity 
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score matching by Rui and Bai (2011) and Caliendo and Kopeinig (2008): a) selecting 
variables for propensity score and creating propensity score; b) check for common 
support in propensity score between the dual credit and comparison groups; c) conduct 
matching using caliper matching; d) check the balance of covariates; e) estimate the ATT 
for the two outcomes of interest; f) conduct sensitivity analysis for the two outcomes of 
interest. I followed this procedure once for research questions four and five. I then 
replicated this procedure twice to answer research questions six and seven—once for a 
cohort of low-income students and again for a cohort of students of color.  
Select variables and create propensity score. As previously noted, observation 
research suffers from selection bias—“when selection [into a treatment or control] results 
in differences in unit characteristics between conditions that may be related to outcome 
differences” (Shadish, Cook, & Campbell, p. 512). Thus, one of the goals of this study 
(and generally of propensity score matching) is to account for selection bias by 
generating the propensity score based on variables that influence selection into dual credit 
and dual credit outcomes. To inform which covariates were used to generate the 
propensity score, I used a) theoretical constructs from Perna and Thomas’ (2008) 
Conceptual Model for Student Success (four layers); b) selection mechanisms for Illinois 
dual credit described by Barnett (2003); and c) statistical tests of significance between 
covariates and dual credit participation, and college enrollment and college completion 
(the outcomes). It is relevant to note that Perna and Thomas’ model is intended to explain 
student success along the educational pipeline and not necessarily intended to explain 
what predicts students’ participation in an educational program—in this case, dual credit. 
However, considering that there is very little literature on what influences selection into 
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dual credit, and given that dual credit is by definition a college course and college access 
is one of the four transition points in their model, it is reasonable to assume that Perna 
and Thomas’ four layers that influence college access also influence access to dual credit. 
This relationship can be tested by examining the relationship between variables 
associated with the four layers and dual credit participation.  
To select the variables for the propensity score, I first referenced Perna and 
Thomas’ model and used variables from Layer One, the internal context, and Layer Two, 
the family context. These variables were described above in Tables 7 and 8. The variables 
used are slightly different for research questions six and seven. For the sub-sample of 
low-income students, parent’s income quartile in the second layer was not included in the 
model because only students from the lowest income quartile (less than $30,000 
annually) were included in the analysis. Similarly, for the sub-sample of students of 
color, race/ethnicity in the first layer was excluded in the model. For this sub-sample of 
students of color, I included all students who self-identify in racial/ethnic categories other 
than non-white including African American/Black, American Indian/Alaskan Native, 
Mexican-American/Chicano/Latino, Asian American/Pacific Islander, Hispanic, and 
Multiracial/Other.  
Layers three and four (school context and social, economic, and policy context) of 
Perna and Thomas’ model were not included in the propensity score estimation because 
they are accounted for in the matching technique. When matching individuals in the dual 
credit group and the comparison group (described below), I confined matching to 
students within the same high school. Thus, the variables associated with the school 
context which may influence selection into dual credit, and which empirical research 
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suggests are related to desirable educational outcomes such as the social composition of 
students (Hanushek, 1997), teacher’s expectations (Dougherty, 1996), school guidance 
processes and efforts to engage parents (McDonough, 1997), and counselor-to-student 
ratio (Perna et al, 2008) are likely accounted for by matching within schools. Similarly, 
variables associated with the social, economic, and policy context which may influence 
selection into dual credit, and which empirical research suggests are related to desirable 
educational outcomes such as average income levels, population educational levels (St. 
John, Chung, Musoba, & Simmons, 2004), and local college tuition levels and financial 
aid availability (Avery & Hoxby, 2004; Heller, 1997; Perna, 2000), are also accounted 
for by matching within high schools, because students typically attend schools in close 
proximity to their residence. This approach to matching within schools is used by 
Rosenbaum (1986) and Reardon, Cheadle, and Robinson (2009) in other educational 
contexts.  
 To estimate the propensity scores, I used logistic regression that results in a 
unique propensity score for each individual (Rosenbaum, 1983; 1984), and is the most 
frequent method to estimate the propensity score in social science research (Thoemmes & 
Kim, 2011). This propensity score, a score between 0 and 1, represents the propensity of 
an individual to participate in dual credit. Logistic regression is appropriate for predicting 
a dichotomous outcome (in this case, dual credit participation), and uses a logistic 
transformation of the odds ratio as the dependent variable (Pedhazur, 1997). The odds 
ratio is  
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where P is the probability a student is in dual credit and 1 – P is the probably a student is 
not in dual credit. The odds ratio is then transformed using the natural logarithm (ln)  
   (    )        ( )     
 
   
 
Thus, the dependent variable is logit(P) and is determined by a simple linear regression 
equation 
     ( )        
where a is the intercept, b is a parameter estimate, and X represents a vector of 
covariates. Interpreting the logit(P) in logistic regression is done by taking the antilog and 
transforming it back into the odds ratio 
 
   
         (  )  
Individual probabilities (P) are then calculated which represent individual propensity 
scores which are 0 < P < 1. In its basic form, the following equation generates the 
propensity scores for the sample  
              
where     is an individual’s propensity to be assigned to the dual credit (a number 
between 0 and 1),    is the intercept,    is a vector of covariates, and   is a parameter 
estimate. Thus, each individual in the sample has a predicted propensity score  ́ , which 
represents 
 ́    (         ) 
where  ́  is an individual’s propensity to participate in the dual credit, given    a vector 
of covariates.  
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In this dissertation, I implemented Stata’s xi: logit command for the logistic 
regression estimator that generated the propensity scores.  
 Missing data. Prior to estimating the propensity score, I addressed missing data 
for independent variables. Because most of the independent variables were self-reported 
data from a survey, most variables had missing values. To deal with missing data, I used 
Cohen and Cohen’s (1985) method of dummy variable adjustment often used in 
regression analysis. For each variable with missing data, I created a dummy variable 
where each individual was assigned a value of 1 if the data were missing and 0 if the data 
were not missing. For the variables with the observed values, I simply replaced the 
missing value with a constant. As McKnight, McKnight, Sidani, and Figueredo (2007) 
note in their volume on missing data, “The logic behind this method is that the dummy 
variable ‘partials out’ or eliminates the variance in the dependent variable that is 
attributable to missing data” (p. 169).  
I chose dummy variable adjustment rather than deletion because of the risk of 
losing too much data. As displayed in Table 10, approximately 50% of students in the 
sample had zero missing values and 70% had five or less missing values for the 22 total 
variables with missing values. While this is promising, approximately 25% of the sample 
had 19 or more missing values. I was concerned about this relatively large number of 
missing data, but the proportion of students with more missing data was distributed 
relatively evenly among the dual credit and non-dual credit students. Although a slightly 
larger proportion of non-dual credit students have more missing data, this was not 
concerning enough to elect for a deletion strategy for missing data, so dummy variable 
adjustment was selected. 
 107 
 
 
Table 10 
Number and Proportion of Sample with Missing Data  
Number of missing 
values per student 
Dual Credit 
 
Non-Dual Credit 
 
Total 
 
 N % N % N % 
0 3,058 57.5 17,777 48.8 20,835 49.9 
1 661 12.4 4,417 12.1 5,078 12.2 
2 191 3.6 1,509 4.1 1,700 4.1 
3 66 1.2 566 1.6 632 1.5 
4 21 0.4 323 0.9 344 1.0 
5 56 1.1 605 1.7 661 1.6 
6 35 0.7 379 1.0 414 0.7 
7 23 0.4 274 0.8 297 0.5 
8 12 0.2 203 0.6 215 0.6 
9 19 0.4 234 0.6 253 0.8 
10 18 0.3 295 0.8 313 0.6 
11 19 0.4 230 0.6 249 0.6 
12 16 0.3 218 0.6 234 0.6 
13 77 1.5 853 2.3 930 2.2 
14 19 0.4 299 0.8 318 0.8 
15  18 0.3 135 0.4 153 0.4 
16 4 0.1 98 0.3 102 0.2 
17 20 0.4 230 0.6 250 0.6 
18 30 0.6 288 0.8 318 0.8 
19 374 7.0 2,462 6.7 2,836 6.8 
20 438 8.2 3,278 9.0 3,716 8.9 
21 137 2.6 1,698 4.7 1,835 4.4 
22 3 0.1 51 0.1 54 0.1 
Total 5,315 100.0 100.0 100.0 41,737 100.0 
 
Check for common support. The second step of the data analysis is examining 
the region of common support and this step is fundamental to the propensity score 
matching method because it identifies individuals who have similar propensities to 
participate in dual credit. Because the propensity score matching literature is still 
developing, various means have been used to define the region of common support; 
creating histograms of propensity scores for the dual credit group and comparison group 
is a common method and was used to verify a clear region of common support 
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(Rosenbaum, 1984). Common support is checked before and after matching, and the 
visual analysis of propensity score distributions after matching is a standard and 
acceptable method to determine an adequate region of common support (Caliendo & 
Kopeinig, 2008).  
Conduct matching. As previously mentioned, the literature is proliferated with 
matching techniques used to reduce bias in quasi-experimental research, and the literature 
shows the relative strengths and weaknesses for each technique. In this study, I used a 
nearest neighbor approach with a caliper. Recall that the nearest neighbor matching 
technique is one where a control unit is matched to a treatment unit with a similar 
propensity score (Morgan & Winship, 2007). I further limited matching to a caliper, 
which is a predetermined width that is the difference between the propensity score of a 
dual credit student and non-dual credit student. A matched pair of a control unit must be 
within this predetermined caliper to be included in the study. Scholars have used different 
calipers in the use of propensity score matching. For example, Rosenbaum and Rubin 
(1985) used a caliper equal to .25s where s = standard deviation of a unit’s propensity 
score. Alternatively, Reardon, Cheadle, and Robinson (2009) used a caliper width that 
selects up to 10 control units within one percentage point of a treatment unit’s propensity 
score; a relatively narrow caliper compared to Rosenbaum and Rubin (1985). Although 
there is not a standard caliper width, this study will use a caliper of .01, following the 
convention of Reardon, Cheadle, and Robinson (2009).  
An important decision during the matching process is whether to match with or 
without replacement (Caliendo & Kopeinig, 2008). Because the best control unit is 
matched with a given treatment unit, it is possible that a control unit is a good match for 
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more than one treatment unit. If matching with replacement, a single control unit can be 
matched with more than one treatment unit. In this study I will use replacement as is used 
by other scholars conducting propensity score matching (Reardon, Cheadle, & Robinson, 
2009).  
Nearest neighbor matching is a matching strategy that uses 1:many not 1:1. In 
other words, more than one non-dual credit student can potentially be matched to one 
dual credit student. This strategy introduces two issues. As explained by Reardon, 
Cheadle, and Robinson (2009), by using 1:many matching, more control units are used 
from the entire sample, resulting in greater precision of estimates because more units are 
accounted for in the estimate (Reardon, Cheadle, & Robinson, 2009). However, this is 
done at the expense of potential bias because “the more matches we use, the less similar, 
on average, they may be” to treatment group counterparts (p. 16). The second issue that 
using 1:many matching introduces is that control units must be weighted to equal one 
treatment unit. Thus, I implemented this matching strategy and used weights so that the 
number of non-dual credit students used for each dual credit students was weighted 
proportionately to equal 1 dual credit student.  
Balance covariates. Once matching was conducted based on the propensity 
score, it is assumed that dual credit and non-dual credit students are equal conditional on 
all covariates X. Theoretically, matching on the propensity score  ́  results in balanced 
distributions of X between the treatment and control groups (Rosenbaum & Rubin, 1983).  
To check this assumption, balancing must be conducted to ensure all covariates do not 
vary significantly between dual credit and non-dual credit students. I followed 
Rosenbaum and Rubin’s (1985) suggestion of testing means and group differences to 
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determine if there are systematic differences between the two groups. If there is not a 
significant difference, then balance has been achieved. If there is a significant difference, 
balance has not been achieved, and    can be included in the model estimating the ATT 
(Rosenbaum & Rubin, 1984). In the case there is imbalance on a large number of Xs, a 
different matching scheme is required.  
To further assess covariate imbalance, I checked for a reduction in the 
standardized bias pre-matching and post-matching to determine the extent to which bias 
was reduced for each covariate. Caliendo and Kopeinig (2008) provided the following 
formula for checking the standardized bias     before and after matching 
 
     
  
√  (  )     (  )
 
        
where    is the difference in means for   , and   (  ) is the treatment group mean 
variance and   (  ) is the control group mean variance. The     is calculated before and 
after matching and results in a percent bias reduction. Caliendo and Kopeinig (2008) 
suggest most research finds that a reduction below |3%| to |5%| is adequate.  
Estimate the ATT. The penultimate step in the analysis, and the step that 
produced parameter estimates for the impact of dual credit participation, is the estimate of 
the ATT for the two identified outcomes: college enrollment and degree completion. I 
describe the methods that were used for each outcome below.  
College enrollment. To estimate the ATT, I confined my analysis to the collapsed 
college enrollment dependent variable and used binary logistic regression. The following 
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regression equation was used to estimate the effect of dual credit on students’ enrollment 
in college 
               
where    is the binary dependent variable indicating 0=student did not enroll in college or 
1=student did not enroll in college,    is the intercept, and    is a binary variable 
indicating students’ participation in dual credit, and    is a parameter estimate that 
estimates the ATT.  
 Degree completion. The second outcome, degree completion, was also estimated 
using logistic regression. The dependent variable,   , is coded as a binary dummy 
variable where 0 = student did not complete a degree and 1 = student did complete a 
degree during the study period.   
               
where    is the intercept, and    is a binary variable indicating students’ participation in 
dual credit and    is a parameter estimate that estimates the ATT.  
For both college enrollment and college completion, the logistic regression 
models produce odds ratios and can be interpreted as the change in odds of the dependent 
variable (i.e., odds of enrolling in college or completing college) for a unit change in the 
independent variable (Pedhazur, 1997). In this case, the independent variable is binary so 
a unit change in the independent variable indicates the change from not being a dual 
credit participant to being a dual credit participant. The odds ratio in this context then 
represents the change in the odds of the dependent variable for those participating in dual 
credit relative to those who do not participate in dual credit.  
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The odds ratio can be challenging to interpret, so I also estimated the average 
marginal effects using Stata’s margeff command (Bartus, 2005). The average marginal 
effects is more easily interpreted as “the change in the expected value of y as one 
independent variable increases by unity while all other variables are kept constant” (p. 
310). Because the two outcomes of interest are proportions, the marginal effect will help 
quantify the discreet changes in the proportion of students enrolling in college or 
completing college relative to dual credit participation. This is more easily interpreted 
and also allows for comparisons to previous literature, which, depending on the study 
tends to report either odds ratios or marginal effects and not both. Further, because the 
final logistic regression models included no other covariates, the marginal effect 
produced by Stata’s margeff is the difference in the average outcome for dual credit and 
non-dual credit participants.  
Sensitivity analysis. After estimating the ATT on the three outcomes, sensitivity 
analysis was conducted to strengthen the ignorable treatment assignment assumption. 
Because propensity score matching is still susceptible to hidden bias (Rosenbaum, 2002), 
it is possible that there are unobserved variables. Although sensitivity analysis does not 
test whether there are no unobserved variables that influence treatment selection, it does 
“provide evidence on the degree to which any significance results hinge on this 
untestable assumption [conditional independence assumption]” (Becker & Caliendo, 
2007, p. 72). To explain further, sensitivity analysis assumes that treatment assignment is 
not ignorable given  ’s, “but would have been strongly ignorable if an additional 
unobservable pretreatment variable U could have been included with  ” (Rosenbaum, 
1987). In other words, the sensitivity analysis allows you to determine how the results 
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might have been different if unobserved bias were introduced. Assume   is the amount of 
unobserved or hidden bias. Also assume there are two students j, a student in the 
treatment group, and k, a student in the control group, and assume both students have the 
same covariates,       , and thus have the same chance of receiving the treatment,  . 
The odds ratio for receiving the treatment is 
  (    )
  (    )
 
The imposition of sensitivity analysis uses  =1 to assume that there is no hidden bias and 
no difference in the odds ratio as represented by the following formula 
    
  (    )
  (    )
      
This formula allows one to test for values of   that are larger than 1 to determine if there 
is hidden or unobserved bias (Guo & Fraser, 2010; Rosenbaum, 2002). As Guo and 
Fraser (2010) explained, “If    , then two units [students] that appear similar, that have 
the same x, could differ in their odds of receiving the treatment by as much as a factor of 
2” (p. 298). Rosenbaum (2002) applied this theory and additional calculations that 
provide p-values for each level of   that provide both an upper bound and lower bound 
that determine how various levels of   would influence the odds of receiving dual credit, 
or the amount of unobserved bias. In this study, I use the Stata package mhbounds for the 
two dichotomous outcomes—college enrollment and degree completion—to check for 
the degree of unobserved bias. Becker and Caliendo (2007)’s mhbounds program applied 
Rosenbaum’s method to calculate sensitivity analysis and used the Mantel and Haenszel 
(MH) tests statistic which “compares the successful number of individuals in the 
treatment group with the same expected number, given that the treatment effect is zero” 
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(p. 73). The mhbounds program results in two scenarios: a) a    
  statistic given the 
treatment effect was overestimated and the associated p-value; and b) a    
  statistic 
given the treatment effect was underestimated and the associated p-values.  
Limitations 
Several limitations are noteworthy in this study related both to policy and to 
methods, many of which I either have mentioned or will reiterate throughout this 
dissertation. The first limitation, inherent in the use of secondary data, is the lack of 
specificity related to dual credit participation. This study does not have the ability to 
clearly define what dual credit participation means from the perspective of the student 
experience. The sample includes students from twelve different community colleges and 
hundreds of high schools participating in dual credit courses in multiple disciplines with 
different teachers, and this dataset does not provide detailed data on these experiences. 
Consequently, this dissertation cannot answer critical questions about the mechanisms by 
which dual credit participation affects subsequent outcomes, which are also critical policy 
questions. These types of studies and evaluations have often been coined “black box” 
evaluations “in which how treatments affect outcomes is unknown” (Chen & Rossi, 1983, 
p. 291). That said, this study did not attempt to answer the how question, and other 
scholars are examining mechanisms that influence student outcomes in dual credit (Karp 
& Hughes, 2008). Further, it is important to note that the dataset does not clarify if 
students were successful in dual credit, only if they participated in dual credit.  
A second and related limitation is my inability to fully make a distinction between 
dual credit and dual enrollment. As previously explained in Chapter 2, there is a clear 
policy distinction between dual credit and dual enrollment in Illinois, and in this chapter I 
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estimated based on Barnett’s (2003) data that approximately 95% of the students in my 
sample are dual credit students based on previous estimates of dual credit and dual 
enrollment participation. While this study acknowledges this distinction and is explicitly 
interested in dual credit, I was unable to eliminate a small percentage of dual enrollment 
students from the sample. As indicated by ICCB definitions, dual credit courses are 
administratively arranged (ICCB, 2011a). If we assume that administrative arrangements 
provide students easier access to participation in dual credit we could also make some 
assumptions about students who participate in dual credit and dual enrollment. For 
example, if we also assume that dual enrollment students are more motivated to seek out 
college-level credits and dual credit students are less motivated to seek out college level 
credits because college-level credits are provided via administrative arrangements, this 
might suggest that my estimates in this study could have an upward bias. In other words, 
if dual enrollment students are independently seeking out opportunities to enroll in 
college courses during their senior year, it is reasonable to assume they might be more 
likely to enroll in college and potentially be equipped to persist to degree completion; if 
these assumptions are true, the estimates would be biased upward. However, I estimate 
that this upward bias would not be very large due to the small proportion of dual 
enrollment students in my sample.  
A third limitation, also related to the use of secondary data, is one that limits my 
ability to collect some variables that might better inform the propensity score. While I 
contend that many variables important in the literature and variables that align with Perna 
and Thomas’ (2008) model are included in the construction of the propensity score, other 
demographic variables such as parents’ education and variables associated with the 
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choice phase of the college choice process such as interactions with peers and counselors 
are not observed in the dataset. However, I would argue that by matching on other 
important demographic and behavioral characteristics and matching within high schools 
accounts for some of these unobserved variables. Further, to the extent that important 
unobserved variables were omitted, the proposed sensitivity analysis assessed the extent 
to which my estimates are sensitive to said unobserved variables. Even with these 
caveats, judgment should be reserved and causality should not be inferred due to some 
unobserved variables not included in the propensity score. Recall that a central 
assumption of causal inference in observational studies is the strongly ignorable 
treatment assignment assumption. Rosenbaum and Rubin’s (1983) method assumes that 
this assumption is true if assignment to dual credit is independent of the outcomes. 
Knowing that there might still be variables that affect assignment to dual credit and 
college enrollment and completion violates this assumption and thus limits my ability to 
make causal inferences.  
A fourth and final limitation is the fact that the age of the data on dual credit 
participation is more than a decade old. This is particularly relevant in the policy context 
because there have been many policy changes, and likely practical changes, since the 
students in this sample participated in dual credit. This is particularly evident in the 
extent to which dual credit participation has flourished during the last decade (ICCB, 
2010). That said, this study measures longitudinal outcomes and a lengthy post-treatment 
time period must be observed to capture these relevant outcomes.   
 117 
 
 
CHAPTER FOUR 
DESCRIPTIVE RESULTS 
This chapter provides results to the first three research questions and is organized 
according to the research question. These descriptive results provide foundational 
information about the descriptive characteristics and outcomes of students who do and do 
not participate in dual credit in the sample. These results are also useful to situate the 
propensity score matching results reported in Chapters 5 and 6  
Research Question One 
The first research question poses basic questions about the student characteristics 
of the sample, and Research Question 1a seeks to understand differences between dual 
credit and non-dual credit students. Results to these two questions are presented in the 
following set of tables according to the student characteristic categories previously 
described. As displayed in Table 11, dual credit students perform better than students in 
the comparison group on all academic measures, and these differences are all statistically 
significant at the p < .001 level. For example, 40% of dual credit students completed the 
ACT core high school courses while 33% of the comparison group completed the ACT 
core courses. Similarly, ACT English, math, reading, and science scores are one to two 
points higher, on average, for dual credit students than the comparison group. Further, a 
larger proportion of dual credit students are in the highest two categories of high school 
rank and high school GPA while a larger proportion of students in the comparison group 
are in the lowest two categories of high school rank and high school GPA. Although dual 
credit students are significantly more academically prepared than non-dual credit 
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students, the effect size for these differences is less than 0.2, which indicates weak or 
non-existent practical associations (1988).  
Table 11 
Academic Characteristics of Dual Credit and Non-Dual Credit Students 
Variable Total Dual Credit Non-Dual 
Credit 
Cramer’s V or 
Cohen’s D 
ACT Core***    0.04 
   Completed ACT Core 0.34 0.40 0.33  
   Did not complete ACT Core 0.54 0.51 0.54  
   Missing 0.12 0.09 0.12  
ACT English*** 18.4 (6.2) 20.2 (6.1) 18.2 (6.1) 0.33 
ACT Math*** 19.1 (5.1) 20.6 (5.4) 18.8 (5.0) 0.34 
ACT Reading*** 19.33 (6.0) 21.0 (6.1) 19.1 (6.0) 0.31 
ACT Science*** 19.1 (5.0) 20.6 (4.9) 18.9 (5.00) 0.34 
Previous Credit***    0.18 
   Yes 0.13 0.28 0.11  
   No 0.63 0.51 0.64  
   Mussing 0.24 0.21 0.25  
Program Type***    0.06 
   CTE 0.14 0.13 0.14  
   College Prep 0.33 0.42 0.32  
   General 0.23 0.22 0.23  
   Missing 0.30 0.24 0.31  
High School Rank***    0.09 
   Top Quarter 0.23 0.32 0.21  
   Second Quarter 0.25 0.26 0.25  
   Third Quarter 0.19 0.16 0.19  
   Bottom Quarter 0.04 0.03 0.05  
   Missing 0.29 0.23 0.30  
High School GPA***    0.10 
   3.0-4.0 0.33 0.45 0.31  
   2.0-2.9 0.27 0.24 0.27  
   0.0-1.9 0.11 0.08 0.11  
   Missing 0.29 0.23 0.30  
AP Participation***    0.02 
   Participated in AP 0.40 0.46 0.39  
   Did not Participate in AP 0.30 0.30 0.30  
   Missing 0.30 0.24 0.31  
* p < .05, ** p < .01, ***p < .001 
Note: Totals percentages may not add to 100% due to rounding 
 Table 12 displays the demographic characteristics of the sample and differences 
between dual credit and non-dual credit students. Based on gender composition, a larger 
proportion of dual credit students is female (56%) than male (43%), but this difference is 
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smaller between females (52%) and males (48%) in the comparison group. When 
disaggregated by race/ethnicity, results show that there is a statistically significant 
association between race/ethnicity and participation in dual credit (p < .001). 
Significantly smaller proportions of dual credit students are students of color than non-
dual credit students. Indeed, while White students represent 49% of the total sample, 
White students constitute 73% of dual credit students and 46% of the non-dual credit. It is 
also relevant to note that 17% of the students in the sample have missing data for this 
variable.   
Table 12 
Demographic Characteristics of Dual Credit and Non-Dual Credit Students 
Variable Total Dual Credit Non-Dual 
Credit 
Cramer’s V 
Gender***    0.03 
   Female 0.52 0.56 0.52  
   Male 0.47 0.43 0.48  
   Missing 0.01 0.00 0.01  
Race/Ethnicity***    0.19 
   African American 0.18 0.08 0.19  
   American Indian/Alaska Native 0.01 0.00 0.01  
   Asian/Pacific Islander 0.03 0.02 0.03  
   Hispanic 0.09 0.03 0.10  
   Other/Multiracial 0.04 0.03 0.04  
   White 0.49 0.73 0.46  
   Missing 0.17 0.11 0.18  
Race/Ethnicity: Condensed***    0.19 
Students of Color 0.34 0.16 0.37  
White (Non-Hispanic) 0.49 0.73 0.46  
Missing 0.17 0.11 0.18  
* p < .05, ** p < .01, ***p < .001 
Note: Totals percentages may not add to 100% due to rounding 
 Student participation in the number of extracurricular activities ranges from 0 to 
16, and the sample average is 2.99 (Table 13). A significant association is detected 
between the number of extracurricular activities and student participation in dual credit, 
at the p < .05 level. The treatment group participated in an average of 3.07 activities 
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while the comparison group participated in an average of 2.98 activities, a difference that 
is not practically significant, as indicated by Cohen’s D of 0.03.  
Table 13 
Extracurricular Activities of Dual Credit and Non-Dual Credit Students 
Variable Total Dual Credit Non-Dual 
Credit 
Cohen’s D 
Number of Extra Curricular Activities 
(mean)* 
2.99 
(2.4) 
3.06 
(2.3) 
2.98 
(2.4) 
0.03 
* p < .05, ** p < .01, ***p < .001 
 A number of significant relationships are detected between students’ career and 
academic aspirations and expectations and dual credit participation (Table 14). Results 
suggest there is a statistically significant relationship between students’ highest expected 
degree with slightly more dual credit students indicating an interest in earning a 
bachelor’s degree or higher than the comparison group, although the Cramer’s V was 
0.02 indicating a negligible effect size. There was also a significant association found 
between student’ major surety (p < .05) and students’ occupational surety (p < .001) and 
their participation in dual credit. For both variables, a similar proportion of students in the 
treatment and control groups indicated they were very sure, but a larger proportion of 
dual credit students indicated uncertainty about their major and occupational surety than 
non-dual credit students; however, both variables produce very small effect sizes (0.01 
and 0.02, respectively). A significant relationship is also detected between students’ 
intended attendance status and dual credit participation (p < .001). Sixty-six percent 
(66%) of dual credit students and 60% of non-dual credit students expect to attend 
college full-time while 17% of non-dual credit students and 13% of dual credit students 
expect to attend college part-time.  
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 One variable, expected college GPA, captures students’ self-perceived academic 
expectations, and results suggest there is a significant association between expected 
college GPA and dual credit participation. Higher proportions of dual credit students 
expect to earn a 4.0–3.0 (48%) compared to students in the control group (37%). 
Similarly, more students in the comparison group expect to earn a college GPA at the 
lower end of the GPA scale compared to dual credit students. Although the effect size 
was relatively small (0.08), this finding suggests that on average, dual credit students 
have higher self-perceived academic expectations compared non-dual credit students. The 
final variable in this category, college preference, is also associated with dual credit 
participation at the p < .05 level. A slightly higher proportion of dual credit students 
expect to attend a 4-year institution and 2-year or less institution compared to non-dual 
credit students. 
Table 14 
Career and Academic Aspirations and Expectations Characteristics of Dual Credit and 
Non-Dual Credit Students 
Variable Total Dual Credit Non-Dual 
Credit 
Cramer’s V 
Expected Highest Degree***    0.02 
   Less than Bachelor’s Degree 0.15 0.14 0.15  
   Bachelor’s Degree 0.24 0.26 0.24  
   Higher than Bachelor’s Degree 0.35 0.38 0.35  
   Missing 0.25 0.22 0.26  
Major Plan     
   Identified a College Major 0.65 0.68 0.64  
   Undecided about College Major 0.08 0.08 0.08  
   Missing 0.27 0.23 0.28  
Major Surety*    0.01 
   Not/Fairly Sure 0.45 0.49 0.45  
   Very Sure 0.30 0.30 0.30  
   Missing 0.25 0.22 0.26  
Occupational Surety***    -0.02 
   Not/Fairly Sure 0.46 0.51 0.46  
   Very Sure 0.28 0.27 0.28  
   Missing 0.26 0.22 0.26  
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Table 14 (cont.) 
Variable Total Dual Credit Non-Dual 
Credit 
Cramer’s V 
College Enrollment Plan***    -0.04 
   Full Time 0.61 0.66 0.60  
   Part Time 0.16 0.13 0.17  
   Missing 0.23 0.21 0.23  
Expected College GPA***    0.07 
   3.0-4.0 0.40 0.48 0.37  
   2.0-2.9 0.29 0.26 0.30  
   0.0-1.9 0.06 0.04 0.06  
   Missing 0.25 0.21 0.26   
College Preference***    0.05 
4-year 0.56 0.59 0.56  
2-year or less 0.13 0.16 0.13  
Missing 0.30 0.25 0.31  
* p < .05, ** p < .01, ***p < .001 
Note: Totals percentages may not add to 100% due to rounding 
The final category of student characteristics is characteristics related to students’ 
families, and a few significant associations are detected (Table 15). First, parent’s income 
is significantly related to dual credit participation. Although 34% of students have 
missing data for this variable, higher proportions of dual credit students are in the highest 
three income quartiles compared to non-dual credit students. For example, 14% of dual 
credit students are in the highest income quartile and 10% of non-dual credit students are 
in the highest income quartile. Further, 18% of the dual credit students are in the second 
highest income quartile while only 13% of the comparison group is in this same quartile. 
These findings suggest dual credit students are more economically advantaged than non-
dual credit students, on average. Another proxy for students’ financial situation is 
whether they expect to apply for financial aid. Interestingly, the difference between dual 
credit and non-dual credit students’ expectation to apply for financial aid was small; 64% 
of dual credit students expected to apply while 60% of non-dual credit students expected 
to apply. A third proxy for students’ financial situation is whether they expect to work in 
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college. Although students may have various reasons for working in college, one 
plausible reason is that they need financial support while attending college. A significant 
association is detected between this variable and dual credit participation (p < .001). 
Although a similar proportion of students indicate they expect to work in college (58%), 
20% of dual credit students and 15% of non-dual credit students indicate they did not 
expect to work in college. This finding further suggests that dual credit students are less 
economically disadvantaged than non-dual credit students, on average.  
The final variable in this category identifies whether or not English is spoken at 
home, a variable that provides information about students who might be first generation 
Americans. Results show there is a significant relationship between this variable and dual 
credit participation (p < .001). A higher proportion of dual credit students (76%) 
indicated English was spoken at home compared to non-dual credit students (65%). As 
with variables in previous categories, these variables have small effect sizes.  
Table 15  
Family Characteristics of Dual Credit and Non-Dual Credit Students 
Variable Total Dual Credit  Non-Dual 
Credit 
Cramer’s V or 
Cohen’s D 
Parent’s Income***    0.08 
   High Quartile > $80,000 0.11 0.14 0.10  
   Mid-High $50,000 to $80,000 0.14 0.18 0.13  
   Mid-Low $30,000 to $50,000 0.19 0.21 0.19  
   Low < $30,000 0.23 0.18 0.23  
   Missing 0.34 0.30 0.35  
Expected to Apply for Financial 
Aid*** 
   0.04 
   Yes 0.61 0.64 0.60  
   No 0.13 0.14 0.13  
   Missing 0.26 0.22 0.27  
Expected Work in College***    0.04 
   Yes 0.58 0.58 0.58  
   No 0.16 0.20 0.15  
   Missing 0.26 0.22 0.27  
Number of Siblings (mean)*** 1.6 (1.5) 1.4 (1.3) 1.6 (1.5) 0.12 
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Table 15 (cont.) 
Variable Total Dual Credit  Non-Dual 
Credit 
Cramer’s V or 
Cohen’s D 
English Spoken at Home***    0.09 
   Yes 0.67 0.76 0.65  
   No 0.07 0.02 0.07  
   Prefer Not to Respond 0.01 0.01 0.01  
   Missing 0.25 0.21 0.26  
Maximum College Tuition 
Preference*** 
   0.06 
   $500-$5,000 0.24 0.22 0.24  
   $7,500 - $10,000 0.08 0.09 0.08  
   No Preference 0.38 0.45 0.37  
   Missing 0.30 0.25 0.31  
* p < .05, ** p < .01, ***p < .001 
Note: Totals percentages may not add to 100% due to rounding 
 
Question 1b. This question focuses on students of color and low-income students, 
both groups that are traditionally underserved in higher education. Because these two 
groups form the basis for analysis for Research Question Three in this Chapter and again 
in Chapter 6, it is relevant to understand if underserved dual credit and non-dual credit 
students differ in ways other than race/ethnicity or parents’ income. Although it is likely 
that underserved dual credit and non-dual credit students differ in measurable ways, there 
may be other student characteristics that interact with race/ethnicity and parents’ income 
in their effect on dual credit participation. In particular, variables in the academic and 
career aspirations and expectations category serve as non-demographic motivational 
indicators that might interact with race/ethnicity or income status. Thus, a set of these 
motivational variables was selected to interact with students’ race/ethnicity and parents' 
income, separately.  
 Table 16 includes results from logistic regression models with dual credit 
participation as the dependent variable and students’ race/ethnicity and motivational 
variables, and interaction effects as independent variables. I ran eight models, one for 
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each of the motivational variables, and all were significant. In all eight models, 
race/ethnicity was a significant predictor of dual credit participation indicating that the 
odds of dual credit participation are lower for non-white students compared to white 
students. When motivational variables were included in models, the only significant 
interaction effect was found with the interaction between race/ethnicity and expected 
highest degree. Thus, the odds of dual credit participation are higher for non-white 
students who expect to earn a bachelor’s degree or higher, compared to white students 
who expect to earn less than a bachelor’s degree (OR=1.40 and OR=1.44, respectively). 
This finding suggests that dual credit participation by race/ethnicity is also dependent on 
student aspirations.  
Table 16  
Interaction Effects of Race/Ethnicity and Motivational Variables on Dual Credit 
Participation 
Variable Reference 
Group 
Model Chi-
Square 
Odds Ratio S.E. p-value 
Expected Work  1059.41***    
Non-White White  0.27*** 0.13 0.000 
Expected Work Not 
Expected to 
Work 
 0.95 0.04 0.296 
Non-White *Expected 
Work 
  1.19 0.13 0.126 
Expected Highest Degree  1051.47***    
Non-White White  0.21*** 0.02 0.000 
Expected Highest Degree: 
Bachelor’s 
Less Than 
Bachelor’s 
 0.99 0.05 0.993 
Expected Highest Degree: 
Higher than Bachelor’s  
Less Than 
Bachelor’s 
 1.09 0.06 0.112 
Non-White*Bachelor’s   1.40* 0.19 0.13 
Non-White*Higher than 
Bachelor’s 
  1.44** 0.18 0.003 
Major Plan  1028.54***    
Non-White White  0.31*** 0.05 0.000 
Decided Major Plan Undecided 
Major Plan 
 1.14* 0.07 0.042 
Non-White *Decided Major 
Plan 
  0.88 0.13 0.393 
 126 
 
 
Table 16 (cont.) 
Variable Reference 
Group 
Model Chi-
Square 
Odds Ratio S.E. p-value 
Major Surety  1047.35***    
Non-White White  0.28*** 0.02 0.000 
Very Sure Not/Fairly 
Sure 
 1.01 0.04 0.856 
Non-White *Very Sure   0.97 0.09 0.740 
Occupational Surety  1042.99***    
Non-White White  0.29*** 0.02 0.000 
Very Sure Not/Fairly 
Sure 
 0.99 0.04 0.833 
Non-White *Very Sure   0.93 0.08 0.389 
Enrollment Plan  1084.39***    
Non-White White  0.29*** 0.02 0.000 
Full Time Part Time  1.19*** 0.06 0.001 
Non-White *Full Time   0.89 0.10 0.294 
Expected College GPA  1100.76***    
Non-White White  0.30*** 0.02 0.000 
Expected College GPA: 2.0-
2.9 
3.0-4.0  0.83*** 0.03 0.000 
Expected College GPA: 0.0-
1.9 
3.0-4.0  0.66*** 0.06 0.000 
Non-White*2.0-2.9   0.94 0.09 0.516 
Non-White*0.0-1.9   0.96 0.17 0.840 
College Preference  1012.41***    
Non-White White  0.27*** 0.03 0.000 
Four-Year Two-Year  0.96 0.05 0.343 
Non-White *Four-Year   1.03 0.12 0.791 
+ <.10, * p < .05, ** p < .01, ***p < .001 
 Interaction effects for parents’ income and the motivational variables are 
displayed in Table 17. Similar to students of color, all eight models were significant, and 
parents’ income was a significant predictor of dual credit participation in all models. 
Compared to high- and middle-income students, the odds of participation in dual credit 
are lower for low-income students. Analysis of the interaction effects revealed 
interactions between low-income students and a) expected highest degree: higher than 
bachelor’s; b) very sure about major; c) very sure about occupation; and d) expected 
college GPA 2.0–2.9. There are three interesting observations about these results. First, 
they suggest that low-income students with confidence about their major and careers are 
more likely to participate in dual credit than their low-income peers who have less 
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confidence about their major and careers. Second, a negative odds ratio was observed for 
the interaction between low-income students and students who expect to earn higher than 
a bachelor’s degree; in other words, low-income students who expect to earn higher than 
a bachelor’s degree are less likely to participate in dual credit compared to higher-income 
students who expect to earn less than a bachelor’s degree. This may be explained by the 
possibility that low-income students with the highest academic aspirations are pursuing 
alternatives such as AP courses or dual enrollment, whereas some higher income students 
intend to pursue a career field that only requires a 2-year degree and are thus interested in 
dual credit. Third, low-income students whose expected college GPA is in the mid-range 
have a higher odds of dual credit participation compared to higher income students whose 
expected college GPA is in the highest range. This may also be explained by the 
possibility that high-income students with high academic expectations pursue AP or other 
academic courses while low-income and mid-range students participate in CTE dual 
credit.  
Table 17  
Interaction Effects of Parents’ Income and Motivational Variables on Dual Credit 
Participation 
Variable Reference 
Group 
Model Chi-
Square 
Odds 
Ratio 
S.E. p-value 
Expected Work  180.59***    
Low-Income High & 
Middle Inc. 
 0.61*** 0.03 0.000 
Expected Work Not 
Expected to 
Work 
 1.18*** 0.05 0.000 
Low-Income*Expected Work   1.13 0.12 0.239 
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Table 17 (cont.) 
Variable Reference 
Group 
Model Chi-
Square 
Odds 
Ratio 
S.E. p-value 
Expected Highest Degree  162.22***    
Low-Income High & 
Middle Inc. 
 0.72*** 0.06 0.000 
Expected Highest Degree: 
Bachelor’s 
Less Than 
Bachelor’s 
 1.15* 0.07 0.03 
Expected Highest Degree: 
Higher than Bachelor’s  
Less Than 
Bachelor’s 
 1.17* 0.07 0.01 
Low-Income*Bachelor’s   0.89 0.10 0.29 
Low-Income*Higher than 
Bachelor’s 
  0.78* 0.08 0.01 
Major Plan  154.23***    
Low-Income High & 
Middle Inc. 
 0.64*** 0.08 0.000 
Decided Major Plan Undecided 
Major Plan 
 1.03 0.07 0.65 
Low-Income *Decided Major 
Plan 
  0.96 0.13 0.73 
Major Surety  158.53***    
Low-Income High & 
Middle Inc. 
 0.58*** 0.03 0.000 
Very Sure Not/Fairly 
Sure 
 0.91* 0.04 0.02 
Low-Income *Very Sure   1.16+ 0.09 0.08 
Occupational Surety  158.53***    
Low-Income High & 
Middle Inc. 
 0.58*** 0.03 0.000 
Very Sure Not/Fairly 
Sure 
 0.91* 0.04 0.02 
Low-Income*Very Sure   1.16+ 0.09 0.08 
Enrollment Plan  180.20***    
Low-Income High & 
Middle Inc. 
 0.63*** 0.03 0.000 
Full Time Part Time  0.80*** 0.05 0.000 
Low-Income*Full Time   1.01 0.10 0.92 
Expected College GPA  238.02***    
Low-Income High & 
Middle Inc. 
 0.58*** 0.03 0.000 
Expected College GPA: 2.0-
2.9 
3.0-4.0  0.72*** 0.03 0.000 
Expected College GPA: 0.0-
1.9 
3.0-4.0  0.56*** 0.06 0.000 
Low-Income*2.0-2.9   1.26** 0.11 0.006 
Low-Income*0.0-1.9   1.22 0.20 0.23 
College Preference  160.92***    
Low-Income High & 
Middle Inc. 
 0.66*** 0.05 0.000 
Four-Year Two-Year  0.85** 0.05 0.002 
Low-Income *Four-Year   0.91 0.09 0.33 
+ <.10, * p < .05, ** p < .01, ***p < .001 
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Research Question Two 
The second research question addresses descriptive differences between dual 
credit students and the comparison group for the two primary outcomes in this study: 
college enrollment and college completion. Although these results are descriptive and do 
not control or account for potential confounding factors or self-selection into dual credit, 
they suggest that on average, the postsecondary outcomes of dual credit students are 
better than their non-dual credit peers. I revisit this fundamental question in Chapter 5 to 
determine if these effects are similar after accounting for selection factors.  
College Enrollment  
On average, dual credit students attend college at higher rates than non-dual credit 
students. As shown in Table 18, when pooled across all types of institutions during the 
observation period, 90.4% of dual credit students enrolled in college between fall 2003 
and fall 2010 and 62.5% of non-dual credit students enrolled in college between fall 2003 
and fall 2010. Chi square results are significant (p < .001) with a small effect size  of  
0.20. These results suggest there is a statistically significant association between dual 
credit participation and college enrollment, albeit a small effect size.  
 A slightly more nuanced analysis of college enrollment (used by Lichtenberger, 
2011; Smalley, Lichtenberger, & Brown, 2010) is also reported in Table 18. Dual credit 
students start at both four-year and two-year institutions at higher rates than non-dual 
credit students. Thirty-nine percent (39%) of dual credit students started at a four-year 
institution compared to 28% of non-dual credit students, and 35% of dual credit students 
started at a two-year institution compared to 19% of non-dual credit students. There was 
only a marginal difference (1%) between dual credit students and the comparison group 
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when examining delayed enrollment (enrolled in college in spring 2004 or before fall 
2010). Alternatively, there was a 28% difference in the proportion of dual credit students 
(9%) and non-dual credit students (37%) who did not enroll in college during the 
observation period.  
Table 18  
College Enrollment Rates for Dual Credit and Non-Dual Credit Students 
Variable Total Dual Credit Non-Dual 
Credit 
Cramer’s V 
College Enrollment: Aggregate***    0.20 
   Enrolled  0.66 0.91 0.63  
   Did Not Enroll 0.34 0.09 0.37  
College Enrollment: Disaggregated***    0.20 
   Four-Year Starter 0.30 0.40 0.28  
   Two-Year Starter 0.21 0.35 0.19  
   Delayed Enrollment  0.15 0.16 0.15  
   Never/Not Yet Enrolled 0.34 0.09 0.37  
* p < .05, ** p < .01, ***p < .001 
Note: Totals percentages may not add to 100% due to rounding 
 
 College Completion 
The second outcome variable associated with this research question, and one of 
considerable relevance in the contemporary policy context, is college completion. First, 
the overall college completion rate of the sample was 31%, however, dual credit students 
have a significantly higher college completion rate (52%) than the comparison group 
(29%); this relationship was statistically significant (p < .001). Although a small effect 
size of 0.17 was found, this result is a difference of more than 20% between dual credit 
and non-dual credit students.  
 When disaggregated by degree type, a larger proportion of dual credit students 
complete all three degree types (e.g., certificate, associate’s and bachelor’s) at higher 
rates than the comparison group (Table 19). However, the difference in proportion 
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completed is much larger for those who completed a bachelor’s degree or higher (16%) 
than those who competed an associate degree (4%) or certificate (2%). 
Table 19  
Degree Completion Rates for Dual Credit and Non-Dual Credit Students (Highest 
Degree Completed) 
Variable Total Treatment  Control Cramer’s V 
Degree Completion: Aggregate***    0.17 
Completed Certificate, Associate, or 
Bachelor’s Degree 
0.31 0.52 0.29  
Did Not Complete Degree 0.69 0.48 0.71  
Degree Completion: Disaggregated***    0.17 
   Completed Bachelors or Higher 0.26 0.40 0.24  
   Completed Associates 0.04 0.08 0.03  
   Completed Certificate 0.02 0.04 0.02  
   Did Not Complete Degree 0.69 0.48 0.72  
 
Research Question Three 
 The third research question descriptively examines the extent to which differences 
in outcomes are observed for students of color and low-income students based on dual 
credit participation. Because students of color and low-income students are examined 
separately in this study, results are presented by student group.  
Students of Color  
There are 14,152 students of color in the total sample, of which 825 students 
participated in dual credit and 13,327 did not participate in dual credit. Table 20 presents 
the proportion of students of color who enrolled in college and completed college. For 
both outcomes, a significant association is observed between dual credit participation and 
the outcome, with higher college enrollment and completion rates associated with dual 
credit participation. In other words, these results suggest that students of color benefit 
from dual credit participation relative to their non-dual credit counterparts, at least 
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descriptively. Ninety-one percent (91%) of dual credit students of color enrolled in 
college while only 62% of non-dual credit students of color enrolled in college. Similar to 
the total sample, a smaller proportion of students of color completed college: 43% of dual 
credit students of color and 23% of non-dual credit students of color.  
Although dual credit students of color have more desirable outcomes than non-
dual credit students of color, there are differences between the total sample averages and 
the average for students of color. For example, while 31% of the total sample completed 
a degree or certificate (See Table 19), only 24% of students of color completed a degree 
or certificate.  
Comparison of the total sample and the sub-sample of students of color within the 
dual credit participant group suggests that dual credit students of color have less desirable 
results for some outcomes than dual credit students in the total sample. While there are no 
differences between these two groups for college enrollment, 52% of dual credit students 
in the total sample completed college while only 43% of dual credit students of color 
completed college.  
Despite that students of color who participate in dual credit have more desirable 
outcomes than their non-dual credit counterparts, the outcomes for students of color are 
less desirable, on average, relative to the entire sample, and the outcomes for students of 
color who participated in dual credit are generally less desirable than the outcomes for 
dual credit students in the total sample. This is an important finding that warrants the 
need to examine these students’ outcomes separately to examine differential effects.  
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Table 20  
Outcomes for Students of Color 
Variable Total 
n=14,152 
Dual Credit 
n=825  
Non-Dual 
Credit 
n=13,327 
Cramer’s V 
or Cohen’s 
D 
College Enrollment: Aggregate***    0.14 
   Enrolled  0.64 0.91 0.62  
   Did Not Enroll 0.36 0.09 0.38  
College Enrollment:  
Disaggregated *** 
   0.14 
   Four-Year Starter 0.30 0.44 0.29  
   Two-Year Starter 0.17 0.29 0.16  
   Delayed Enrollment  0.17 0.18 0.17  
   Never/Not Yet Enrolled 0.36 0.09 0.38  
Degree Completion: Aggregate***    0.11 
Completed Certificate, Associate’s, or 
Bachelor’s Degree 
0.24 0.43 0.23  
Did Not Complete Degree 0.76 0.57 0.77  
Degree Completion: Disaggregated***    0.11 
   Completed Baccalaureate or Higher 0.20 0.34 0.19  
   Completed Associates 0.03 0.05 0.02  
   Completed Certificate 0.02 0.04 0.01  
   Did Not Complete Degree 0.76 0.57 0.77  
* p < .05, ** p < .01, ***p < .001 
Low Income Students  
Table 21 presents the proportion of low-income students who enrolled in college 
and completed college. There are 9,392 low-income students in the total sample, of which 
943 students are dual credit participants and 8,449 are not dual credit participants. Similar 
to the students of color sub-group, low-income dual credit participants have significantly 
better outcomes than low-income non-dual credit students. For example, while 85% of 
low-income dual credit students enrolled in college, only 58% of non-dual credit students 
enrolled in college. Similarly, only 18% of low-income students in the comparison group 
completed a degree while 34% of low-income students in the treatment group completed 
a degree.  
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Similar to the observed differences between the total sample and the sub-sample 
of students of color, the college enrollment and completion rates were lower for low-
income students than the entire sample. For example, whereas 66% of the total sample 
enrolled in college, only 60% of low-income students enrolled in college. Moreover, 31% 
of the total sample completed college while only 20% of low-income students completed 
college during the observation period.  
Comparison of dual credit students in the total sample to low-income dual credit 
students also showed discrepancies in outcomes. The results show that low-income dual 
credit students enrolled in college and completed college at lower rates than dual credit 
students in the entire sample. Eighty-five percent (85%) of low-income dual credit 
students enrolled in college and 35% completed college compared to dual credit students 
in the total sample, 91% and 52% respectively.   
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Table 21  
Outcomes for Low-Income Students 
Variable Total 
n=9,392 
Dual Credit 
n=943 
Non-Dual 
Credit 
n=8,449 
Cramer’s V 
or Cohen’s 
D 
College Enrollment: Aggregate***    0.16 
   Enrolled  0.60 0.85 0.58  
   Did Not Enroll 0.40 0.15 0.42  
College Enrollment:  
Disaggregated *** 
   0.18 
   Four-Year Starter 0.21 0.25 0.20  
   Two-Year Starter 0.20 0.37 0.19  
   Delayed Enrollment  0.19 0.22 0.18  
   Never/Not Yet Enrolled 0.40 0.15 0.42  
Degree Completion: Aggregate***     
Completed Certificate, Associate’s, 
or Bachelor’s Degree 
0.20 034 0.18 0.12 
Did Not Complete Degree 0.80 0.66 0.82  
Degree Completion: Disaggregated***    0.13 
   Completed Baccalaureate or Higher 0.14 0.22 0.14  
   Completed Associates 0.03 0.08 0.03  
   Completed Certificate 0.02 0.05 0.02  
   Did Not Complete Degree 0.80 0.66 0.82  
+ <.10, * p < .05, ** p < .01, ***p < .001 
Results of this third research question raise important concerns about the effects 
of dual credit, at least descriptively. Whereas we would expect differences between these 
sub-groups and the total sample based on national trends in college-going rates and 
college completion rates, I found the gaps in college access and completion persisted for 
students who participated in dual credit. In other words, these descriptive data suggest 
that despite more desirable outcomes than non-dual credit student peers, underserved dual 
credit students had lower college enrollment rates and college completion rates than the 
average rates for the full sample. Restated again, students of color and low-income 
students who participated in dual credit did not enroll in college or complete college at 
rates equitable to the average college enrollment and completion rates for the total 
sample.  
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 These descriptive results provide important foundational evidence for the 
remaining two chapters. In Chapter 5, I answer similar questions that were asked in 
Chapter 4 but I do so using a quasi-experimental design that seeks to account for 
students’ self-selection into dual credit and reduce bias in my estimates of the effect of 
dual credit participation on college enrollment and degree completion. In Chapter 6, I 
again turn to an important question related to the equitable effects of dual credit programs 
and policies to determine if effects are observed for sub-samples of students of color and 
low-income students.  
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CHAPTER FIVE 
PROPENSITY SCORE MATCHING RESULTS 
This chapter reports results to Research Questions Four and Five, and is organized 
according to these two questions. As described in Chapter 3, I use propensity score 
matching to estimate the ATT of participation in dual credit on two outcomes: college 
enrollment and college completion. This chapter focuses on the ATT for all students in 
the sample within the region of common support. Before reporting the ATT results, I first 
propensity score construction, show the region of common support based on propensity 
scores, and then demonstrate covariate balance before and after matching. 
Research Questions Four and Five 
Propensity Score Construction  
I used logistic regression to generate propensity scores with a model that was 
determined to be a good fit. The final model included 25 of the 26 variables reported in 
Chapter 3; the major plan variable (MAJPLAN) was removed from consideration in the 
analysis because it was not significantly related to the treatment condition; MAJPLAN 
measures what major students desired to pursue in college. In addition, I included the 
high school as a covariate in the logistic regression model to account for high school 
level variance. The use of propensity score matching assumes that X variables are related 
to both the treatment and the outcome (Rosenbaum & Rubin, 1983).  Table 22 lists the 25 
X variables included in the model and demonstrates these variables meet this assumption 
of propensity score matching. In addition, for each of the 25 variables, I included dummy 
variables to indicate missing or non-missing as described in Chapter 3.  
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Table 22  
Correlations Between X Variables, Dual Credit Participation, and College Enrollment 
X Variable Chi-Square or t-score: 
Dual Credit Participation 
Chi-Square or t-score: 
College Enrollment 
 
ACTCORE 63.25*** 728.95*** 
ACTENG  -22.71*** -55.19*** 
ACTMATH -23.38*** -48.66*** 
ACTREAD -21.53*** -49.52*** 
ACTSCI -23.41*** -52.11*** 
PREVCRED 1100.00*** 55.45*** 
PROGTYPE 100.60*** 1100.00*** 
HSRANK 237.06*** 1100.00*** 
HSGPA 399.05*** 1500.00*** 
AP 17.35*** 548.62*** 
GENDER 32.90*** 211.05*** 
RACE 1300.0*** 931.23*** 
XTRACURR -2.20* -17.59*** 
EXPDEGR 14.46*** 1400.00*** 
OCCSURE 12.44*** 133.18*** 
MAJSURE 55.03*** 96.21*** 
ENRLPLAN 203.98*** 1500.00*** 
EXPGPA 194.36*** 1300.00*** 
COLPREF 99.31*** 889.62*** 
PARINC 243.14*** 615.33*** 
EXPAID 65.74*** 177.87*** 
EXPWORK 113.25*** 211.79*** 
SIBLING 7.61*** 12.32*** 
ENGHOME 314.00*** 232.01*** 
TUITPREF 147.86*** 485.17*** 
SCHOOLID 11000.00*** 2200.00*** 
* p < .05, ** p < .01, ***p < .001 
The logistic regression produced a propensity score ranging from 0 to 1 for each 
individual in the sample, which represents an individual students’ propensity to 
participate in dual credit, conditioned on all X variables. A propensity score closer to 1 
indicates a student has a greater propensity to participate in dual credit and a propensity 
score further away from 1 (closer to 0) indicates a student has a lesser propensity to 
participate in dual credit. We would logically expect dual credit students to have a 
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propensity score closer to 1 and non-dual credit students to have a propensity score closer 
to 0, so it is critical to determine if there is sufficient overlap in the propensity score 
distribution between the treatment and control group. The region of common support is 
demonstrated visually in a histogram, displayed in Figure 6. This figure confirms there is 
sufficient overlap in the propensity scores between dual credit and non-dual credit 
students. As expected, there appear to be more dual credit students with higher propensity 
scores than there are in the comparison group, but the box plot (Figure 7) also shows 
there is an adequate area of common support.  
 
Figure 6. Histogram of Propensity Scores for Full Sample by Dual Credit Participation 
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Figure 7. Box Plot of Propensity Scores For Full Sample by Dual Credit Participation 
As with this analysis and subsequent analyses, I implemented the Stata package 
nnmatch to match non-dual credit students to dual credit students once a sufficient area of 
common support was achieved. For this analysis, I used nearest neighbor matching with 
replacement, where control students could be used up to 10 times for any given dual 
credit student (m=10), and a caliper of .01 where matched pairs of dual credit and non-
dual credit students with more than a .01 were removed from the sample. Finally, as 
mentioned in Chapter 3, I only used individuals in the sample that matched within high 
schools. As expected, several students did not have an adequate match within high 
schools, in which case they were removed from the sample. After these conditions were 
imposed on the sample, a total of 4,727 dual credit students were matched to 17,639 non-
dual credit students in the final sample to determine the overall ATT of dual credit 
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participation on college enrollment and degree completion. The 4,727 dual credit students 
that were matched represent 89% of the 5,315 dual credit students in the sample of dual 
credit students in the 12 colleges.  
Covariate imbalance. A fundamental proposition of propensity score analysis is 
that the matching process results in balanced covariates between the treatment and 
control group. The matching process I imposed did produce balance on all covariates 
(based on insignificant chi-Square and t-tests post-match), and results are displayed in 
Table 23. Further, I checked for bias reduction and found large bias reductions for most 
variables. By most accounts a bias less than |5%| is deemed adequate (Caliendo & 
Kopeinig, 2008), and most variables achieved this level of bias after matching. 
Parameter estimates. Using the matched sample, I then estimated the impact of 
dual credit participation on college enrollment (Research Question Four) and college 
completion (Research Question Five). Before reporting these results, I calculated the 
averages using the weighted matched sample for both college enrollment and college 
completion by dual credit participation (see Table 24). The college enrollment rate for 
dual credit students was 91% compared to a 57% enrollment rate for non-dual credit 
students. Similarly, the college completion rate was 51% for dual credit students and only 
28% for non-dual credit students.  
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Table 23 
Covariate Imbalance Check for Full Sample 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
ACT Core     118.34(p=.000) 2.60(p=.074)    
   Completed ACT Core 0.40 0.33 0.39 0.37   14.1 5.1 64.0 
   Did not complete ACT Core 0.51 0.54 0.52 0.54   -6.6 -3.9 41.3 
   Missing 0.09 0.12 0.09 0.10   -11.3 -1.6 85.5 
ACT English 20.2  18.2  20.0 19.8 -22.71(p=.000) 1.50(p=.220) 33.4 2.7 91.8 
ACT Math 20.6  18.8  20.4 20.3 -23.38(p=.000) 0.64(p=.425) 33.5 1.9 94.3 
ACT Reading 21.0  19.1  20.7 20.7 -21.53(p=.000) 0.27(p=.600) 31.3 1.2 96.1 
ACT Science 20.6  18.9  20.4 20.4 -23.41(p=.000) 0.02(p=.892) 34.6 -0.3 99.1 
Previous Credit     1100.00(p=.000) 1.72(p=.180)    
   Yes 0.28 0.11 0.25 0.27   42.9 -4.8 88.8 
   No 0.51 0.64 0.53 0.52   -27.4 3.5 87.4 
   Missing 0.21 0.25 0.22 0.21   -7.6 0.4 95.1 
Program Type     230.79(p=.000) 1.03(p=.375)    
   CTE 0.13 0.14 0.13 0.14   -5.2 -2.0 60.9 
   College Prep 0.42 0.32 0.41 0.39   20.8 2.9 86.0 
   General 0.22 0.23 0.22 0.23   -2.7 -2.8 -5.1 
   Missing 0.24 0.31 0.24 0.24   -16.0 1.0 93.5 
High School Rank     358.83(p=.000) 0.48(p=.744)    
   Top Quarter 0.32 0.21 0.30 0.29   23.6 2.3 90.3 
   Second Quarter 0.26 0.25 0.27 0.28   3.0 -2.7 10.6 
   Third Quarter 0.16 0.19 0.17 0.17   -7.4 0.6 91.5 
   Bottom Quarter 0.03 0.05 0.02 0.02   -10.8 0.1 99.3 
   Missing 0.23 0.30 0.24 0.24   -15.5 -0.2 99.0 
High School GPA     399.05(p=.000) 0.37(p=.769)    
   3.0-4.0 0.45 0.31 0.43 0.42   28.1 1.2 95.8 
   2.0-2.9 0.24 0.27 0.25 0.26   -7.2 -0.4 94.7 
   0.0-1.9 0.08 0.11 0.08 0.09   -11.4 -2.0 82.2 
   Missing 0.23 0.30 0.24 0.23   -15.9 0.4 97.3 
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Table 23 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
AP Participation     142.89(p=.000) 0.22(p=.805)    
   Participated in AP 0.46 0.39 0.45 0.44   14.0 1.0 93.1 
   Did not Participate in AP 0.30 0.30 0.31 0.31   1.3 -1.5 -10.0 
   Missing 0.24 0.31 0.24 0.24   -16.9 0.4 97.4 
Gender     36.63(p=.000) 0.48(p=.616)    
   Female 0.56 0.52 0.55 0.56   8.7 -1.1 86.9 
   Male 0.43 0.48 0.44 0.43   -8.2 1.4 83.3 
   Missing 0.00 0.01 0.00 0.01   -3.0 -1.7 45.5 
Race/Ethnicity     1500.00(p=.000) 1.16(p=.325)    
   African American 0.08 0.19 0.08 0.08   -34.1 -0.3 99.1 
   American Indian/Alaska Native 0.00 0.01 0.00 0.00   -1.3 1.0 18.1 
   Asian/Pacific Islander 0.02 0.03 0.02 0.02   -10.6 -2.8 73.2 
   Hispanic 0.03 0.10 0.03 0.03   -27.6 2.4 91.2 
   Other/Multiracial 0.03 0.04 0.03 0.03   -6.4 -2.6 58.8 
   White 0.73 0.46 0.72 0.72   59.1 0.6 99.0 
   Missing 0.11 0.18 0.11 0.11   -19.3 0.1 99.4 
Number of Extra Curricular 
Activities (mean) 
3.05 2.98  2.99 2.95 -2.2(p=.03) 0.71(p=.398) 3.2 2.0 38.9 
Expected Highest Degree     60.36(p=.000) 1.58(p=.192)    
   Less than Bachelor’s Degree 0.14 0.15 0.14 0.16   -3.1 -3.4 -8.1 
   Bachelor’s Degree 0.26 0.24 0.26 0.24   5.1 4.2 17.1 
   Higher than Bachelor’s Degree 0.38 0.35 0.38 0.38   6.7 -1.1 83.6 
   Missing 0.22 0.26 0.22 0.22   -10.1 -0.2 97.6 
Major Surety     52.48(p=.000) 4.30(p=.014)    
   Not/Fairly Sure 0.49 0.45 0.49 0.46   8.3 5.8 30.3 
   Very Sure 0.30 0.30 0.30 0.32   0.4 -6.1 -1367.7 
   Missing 0.22 0.26 0.22 0.22   -10.2 -0.2 97.7 
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Table 23 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
Occupational Surety     59.97(p=.000) 2.42(p=.089)    
   Not/Fairly Sure 0.51 0.46 0.50 0.48   9.9 4.4 55.8 
   Very Sure 0.27 0.28 0.28 0.30   -1.2 -4.5 -267.4 
   Missing 0.22 0.26 0.22 0.22   -10.3 -0.4 96.2 
College Enrollment Plan     77.26(p=.000) 0.92(p=.397)    
   Full Time 0.66 0.60 0.66 0.65   12.8 1.9 85.3 
   Part Time 0.13 0.17 0.14 0.15   -9.4 -2.9 69.1 
   Missing 0.21 0.23 0.21 0.21   -6.8 0.3 95.4 
Expected College GPA     194.36(p=.000) 0.24(p=.868)    
   3.0-4.0 0.48 0.37 0.47 0.46   19.7 1.2 94.1 
   2.0-2.9 0.26 0.30 0.28 0.28   -7.0 -1.5 78.7 
   0.0-1.9 0.04 0.06 0.04 0.04   -8.6 1.0 88.6 
   Missing 0.21 0.26 0.21 0.21   -11.1 -0.3 97.6 
College Preference     99.31(p=.000) 0.09(p=.916)    
   4-year 0.59 0.56 0.59 0.59   7.3 0.3 95.7 
   2-year or less 0.16 0.13 0.16 0.16   7.9 -1.0 87.9 
   Missing 0.25 0.31 0.25 0.25   -14.2 0.4 97.2 
Parents’ Income     243.14(p=.000) 1.55(p=.184)    
   High Quartile > $80,000 0.14 0.10 0.14 0.12   11.2 5.5 50.9 
   Mid-High $50,000 to $80,000 0.18 0.13 0.17 0.17   13.6 -0.4 97.3 
   Mid-Low $30,000 to $50,000 0.21 0.19 0.21 0.21   4.7 0.1 97.0 
   Low < $30,000 0.18 0.23 0.18 0.19   -13.6 -2.6 79.9 
   Missing 0.30 0.35 0.30 0.30   -10.7 -1.3 87.8 
Expected to Apply for Financial 
Aid 
    65.74(p=.000) 0.06(p=.943)    
   Yes 0.64 0.60 0.64 0.64   7.6 -0.5 93.2 
   No 0.14 0.13 0.15 0.14   4.4 0.8 82.5 
   Missing 0.22 0.27 0.22 0.22   -12.1 -0.0 99.8 
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Table 23 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
Expected Work in College     113.25(p=.000) 0.25(p=.775)    
   Yes 0.58 0.58 0.58 0.59   0.7 -1.4 -102.0 
   No 0.20 0.16 0.20 0.19   12.6 1.5 88.3 
   Missing 0.22 0.27 0.22 0.22   -12.0 0.3 97.4 
Number of Siblings (mean) 1.4  1.6  1.5 1.5 7.61(p=.000) 2.14(p=.144) -11.5 -3.1 72.8 
English Spoken at Home     314.00(p=.000) 0.22(p=.881)    
   Yes 0.76 0.65 0.76 0.76   23.6 -0.4 98.5 
   No 0.02 0.07 0.02 0.02   -23.6 0.5 97.7 
   Prefer Not to Respond 0.01 0.01 0.01 0.01   -5.8 1.2 79.5 
   Missing 0.21 0.26 0.21 0.21   -11.9 -0.2 98.5 
Maximum College Tuition 
Preference 
    147.86(p=.000) 0.42(p=.741)    
   $500-$5,000 0.22 0.24 0.22 0.23   -4.7 -2.0 57.3 
   $7,500 - $10,000 0.09 0.08 0.09 0.08   2.2 1.8 17.5 
   No Preference 0.45 0.37 0.44 0.44   15.9 0.2 98.6 
   Missing 0.25 0.31 0.25 0.25   -14.4 0.5 96.6 
Propensity Score 0.38 0.09 0.37 0.37 131.29(p=.000) 0.04 (p=.968) 155.2 0.1 99.9 
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Table 24  
Average Outcomes for Full Matched Sample by Dual Credit Participation 
Dependent Variable Total Dual Credit Non-Dual 
Credit 
College Enrollment    
Enrolled in College 0.74 0.91 0.57 
Did not Enroll in College 0.26 0.09 0.43 
College Completion    
Completed College 0.39 0.51 0.28 
Did not Complete College 0.61 0.50 0.72 
 
Logistic regression results are reported in Table 25, and the results show that the 
odds ratio is 7.44 (p < .001), a statistically significant finding. This means that the odds 
of enrolling versus not enrolling in college are about 7.44 higher for dual credit students 
than non-dual credit students. A more digestible interpretation of this is noted in the 
column labeled marginal effect. Dual credit students were 34% more likely than non-dual 
credit students to enroll in college. Because the model used to estimate the ATT only 
included dual credit participation on the right side of the equation, the marginal effect of 
34% represents the difference between the average college enrollment rate for dual credit 
students minus the average college enrollment rate for non-dual credit students (see Table 
25).  
 Regression results for college completion were also statistically significant with 
an odds ratio of 2.62 (p < .001). This means that dual credit students’ odds of completing 
college were higher by a factor of 2.62 compared to the odds of non-dual credit students. 
Examining the marginal effect, we see that dual credit students were 22% more likely to 
complete college than non-dual credit students.  
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Table 25  
Odds Ratios for Full Matched Sample 
Dependent Variable Model Chi-
Square 
Odds 
Ratio 
Std. 
Error 
Marginal 
Effect 
Std. Error 
College Enrollment (n=22,366) 1059.20***     
Dual Credit Participation  7.44*** 0.46 0.34*** 0.01 
College Completion (n=22,366) 431.76***     
Dual Credit Participation  2.62*** 0.12 0.22*** 0.01 
* p < .05, ** p < .01, ***p < .001 
Sensitivity Analysis 
 As described in Chapter 3,  the final step in my analysis is the sensitivity analysis, 
which tests the extent to which ATT estimates for college enrollment and college 
completion are sensitive to unobserved bias. I implemented Stata’s mhbounds program to 
test how increasing levels of   contribute to biased ATT. Recall that when     and is 
significant that is an indication of no bias and insignificant levels of   closer to 1 indicate 
ATT estimates more sensitive to unobserved bias. Because the ATT estimates were 
positive, I am more interested in whether there was positive (unobserved) selection (i.e., 
when those most likely to participate in dual credit tend to have higher college enrollment 
rates and college completion rates). Thus the tests statistic    
  will help determine at 
what level of unobserved bias would be needed to make the treatment effect insignificant 
due to unobserved bias.  
Tables 24 and 25 display the results of the sensitivity analysis for the full matched 
sample for the college enrollment and degree completion outcomes, respectively. For the 
college enrollment outcome, results show that the ATT is relatively robust to unobserved 
bias, because a   level of 6.5 is when the ATT becomes insignificant (     ). In other 
words, if there were unobserved bias that would make the odds ratio for dual credit 
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participation on college enrollment insignificant, a covariate would need to increase the 
odds of selection in dual credit by a factor of 6.5 or more.  
Table 26  
Results of Sensitivity Analysis for College Enrollment for Full Matched Sample 
  Minimum p-value for    
  Maximum p-value for    
  
1 <.0001 <.0001 
2 <.0001 <.0001 
3 <.0001 <.0001 
4 <.0001 <.0001 
5 <.0001 <.0001 
5.5 <.0001 .0003 
6.0 <.0001 .0389 
6.5 <.0001 .4055 
7.0 <.0001 .1317 
7.5 <.0001 .007 
8.0 <.0001 .0001 
 
The result is different for the college completion outcome, however. Table 27 
displays results for the sensitivity analysis for college completion and suggests that the 
positive ATT estimate is more sensitive to unobserved bias. At the   level of 2.8 is when 
the ATT estimate of dual credit on college completion is insignificant. The sensitivity 
analysis for this outcome also reveals a point at which the   level again becomes 
significant. As explained by Becker and Caliendo (2007), the second instance of a 
significant value associated with    
  after being insignificant “indicates a significant 
negative treatment effect because we assume a large positive unobserved heterogeneity, 
which turns our previously significant positive treatment effect into a negative one” (p. 
78). In other words, despite the positive ATT estimate for the college completion 
outcome, the unobserved bias could also produce a negative ATT at the   level of 3.3.   
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Table 27 
Results of Sensitivity Analysis for College Completion for Full Matched Sample 
  Minimum p-value for    
  Maximum p-value for    
  
1 <.0001 <.0001 
1.5 <.0001 <.0001 
2 <.0001 <.0001 
2.5 <.0001 <.0001 
2.6 <.0001 <.0001 
2.7 <.0001 <.0001 
2.8 <.0001 .0012 
2.9 <.0001 .0220 
3.0 <.0001 .1552 
3.1 <.0001 .4810 
3.2 <.0001 .1965 
3.3 <.0001 .0391 
3.4 <.0001 .0041 
4 <.0001 <.0001 
5 <.0001 <.0001 
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CHAPTER SIX 
DIFFERENTIAL IMPACTS 
 The inferences for the ATT estimates in Chapter 5 are limited to the average for 
the full sample of dual credit students. That is, the results provide an estimate of the 
impact of dual credit programs for the average student. Whereas this method is useful for 
informing policy makers about the impact for the average student, this method masks any 
differential impacts that might be observed for different groups of students. In the context 
of dual credit, we know that more higher income and White students constitute the 
majority of dual credit participants (as reported in Chapter 4) and thus the average impact 
resembles the majority rather than the minority. Drawing on Rawls (1999), I previously 
argued that dual credit should not only serve those students who are White and most 
affluent but also those who are less advantaged in society. Results presented in this 
chapter focus on sub-samples of low-income students and students of color, separately, to 
determine if the impact of dual credit participation benefits these less advantaged groups 
similarly or differently than the average impact for the full sample. 
Research Questions Six and Seven 
 The remainder of this chapter answers Research Questions Six and Seven and is 
organized according to the two sub-populations. These two research questions are first 
answered for students of color and then for low-income students.  
Students of Color 
 The sub-sample of students of color previously described included 14,152 
students—all students in the sample that did not identify as White or whose data were 
missing for race/ethnicity. Of these students, 825 were dual credit students and the 
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remaining 13,327 students were non-dual credit students. A new propensity score was 
generated for these students using all 25 variables (excluding race/ethnicity and including 
high school) and nearest neighbor matching. I matched dual credit students to non-dual 
credit students within high schools and with a caliper of .01. Several high schools did not 
have students of color so this reduced the potential students in the matching process to 
11,907; 825 of these were dual credit students and 11,090 were non-dual credit students. 
After employing the matching process within high schools, 684 dual credit students 
matched to 4,379 non-dual credit students. The dual credit students of color in the 
matched sample represent approximately 83% of all dual credit students of color in the 
full sample.  
Region of common support and covariate imbalance. Figure 8 and Figure 9 
display the propensity score distribution prior to matching and indicating an adequate 
level of overlap between the dual credit and non-dual credit groups. After matching was 
conducted, I analyzed the extent of covariate imbalance to determine the quality of 
matching, and I found balance on all covariates based on Chi-square tests and t-tests (see 
Table 28). The standardized bias was reduced on almost all covariates and met the |5%| 
bias threshold. 
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Figure 8. Histogram of Propensity Scores for Students of Color by Dual Credit 
Participation 
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Figure 9. Box Plot of Propensity Scores for Students of Color by Dual Credit 
Participation 
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Table 28 
Covariate Imbalance Check for Students of Color 
Variable Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
ACT Core     27.65 (p=.00) 0.38(p=.684)    
   Completed ACT Core 0.40 0.32 0.38 0.36   17.2 4.6 73.3 
   Did not complete ACT Core 0.54 0.59 0.55 0.57   -9.9 -4.4 56.1 
   Missing 0.07 0.10 0.07 0.07   --11.9 -0.1 99.2 
ACT English 18.32 16.19 17.89 17.65 11.18 (p=.00) 0.61(p=.437) 37.8 4.3 88.6 
ACT Math 18.80 17.04 18.33 18.30 12.24 (p=.00) 0.01(p=.919) 38.9 0.6 98.4 
ACT Reading 19.25 17.23 18.77 18.38 10.90 (p=.00) 1.64(p=.200) 36.0 7.0 80.7 
ACT Science 18.81 17.19 18.34 18.26 10.71 (p=.00) 0.13(p=.719) 36.9 1.9 94.9 
Previous Credit     120.36 (p=.00) 0.58(p=.621)    
   Yes 0.26 0.12 0.22 0.24   34.8 -5.5 84.3 
   No 0.58 0.69 0.61 0.59   -22.6 4.1 81.9 
   Missing 0.16 0.18 0.17 0.17   -7.1 0.4 93.9 
Program Type     74.65 (p=.00) 0.71(p=.544)    
   CTE 0.14 0.21 0.14 0.16   -20.4 -5.2 74.3 
   College Prep 0.42 0.29 0.41 0.39   26.8 5.7 78.9 
   General 0.27 0.26 0.26 0.28   2.0 -3.3 -62.0 
   Missing 0.17 0.23 0.19 0.18   -14.9 1.8 87.9 
High School Rank     61.74 (p=.00) 0.16(p=.956)    
   Top Quarter 0.29 0.18 0.29 0.18   24.9 3.0 88.1 
   Second Quarter 0.29 0.29 0.30 0.31   0.2 -1.1 -502.2 
   Third Quarter 0.21 0.24 0.21 0.22   -8.4 -2.4 71.3 
   Bottom Quarter 0.04 0.06 0.04 0.04   -9.4 1.9 80.2 
   Missing 0.18 0.22 0.19 0.19   -12.4 -0.4 97.0 
High School GPA     67.15 (p=.00) 0.42(p=.735)    
   3.0-4.0 0.38 0.25 0.35 0.32   27.9 5.7 79.5 
   2.0-2.9 0.31 0.35 0.34 0.35   -8.8 -3.8 56.3 
   0.0-1.9 0.14 0.17 0.13 0.14   -9.7 -1.7 83.0 
   Missing 0.17 0.22 0.18 0.19   -13.1 -0.6 95.6 
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Table 28 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
AP Participation     30.00 (p=.00) 0.24(p=.784)    
   Participated in AP 0.54 0.46 0.54 0.54   17.6 -0.6 96.8 
   Did not Participate in AP 0.29 0.30 0.28 0.29   -3.5 -2.1 39.1 
   Missing 0.17 0.24 0.18 0.17   -17.9 3.1 82.6 
Gender     12.82 (p=.00) 0.56(p=.561)    
   Female 0.62 0.56 0.64 0.62   12.5 4.4 65.0 
   Male 0.38 0.44 0.35 0.38   -11.9 04.5 62.4 
   Missing 0.00 0.00 0.00 0.00   -5.9 0.8 85.8 
Number of Extra Curricular 
Activities (mean) 
3.01 3.04 3.00 2.90 -0.34 (p=.73) 0.79(p=.373) -1.2 4.4 -258.5 
Expected Highest Degree     33.12 (p=.00) 0.15(p=.927)    
   Less than Bachelor’s Degree 0.13 0.18 -13.3 -2.4   -13.3 -2.4 82.0 
   Bachelor’s Degree 0.24 0.23 0.24 0.25   2.0 -1.1 45.6 
   Higher than Bachelor’s Degree 0.48 0.40 0.48 0.47   17.4 3.1 82.4 
   Missing 0.14 0.19 0.15 0.16   -12.5 -0.5 96.2 
Major Surety     9.97 (p=.00) 0.09(p=.906)    
   Not/Fairly Sure 0.47 0.44 0.45 0.44   6.6 2.3 65.7 
   Very Sure 0.38 0.37 0.39 0.40   2.3 -1.7 26.2 
   Missing 0.15 0.19 0.16 0.16   -11.8 -0.8 92.9 
Occupational Surety     10.54 (p=.01) 0.07(p=.937)    
   Not/Fairly Sure 0.50 0.45 0.47 0.47   9.2 0.3 97.0 
   Very Sure 0.35 0.35 0.37 0.36   -0.8 1.1 -49.2 
   Missing 0.15 0.20 0.16 0.17   -11.1 -1.8 84.2 
College Enrollment Plan     18.20 (p=.00) 0.70(p=.495)    
   Full Time 0.69 0.62 0.69 0.67   15.8 5.7 63.7 
   Part Time 0.16 0.21 0.16 0.18   -11.2 -4.9 55.8 
   Missing 0.14 0.17 0.15 0.16   -8.6 -2.2 74.5 
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Table 28 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
Expected College GPA     36.52 (p=.00) 0.27(p=.844)    
   3.0-4.0 0.45 0.35 0.43 0.42   20.6 3.4 83.6 
   2.0-2.9 0.35 0.38 0.36 0.36   -7.0 0.1 98.6 
   0.0-1.9 0.06 0.08 0.05 0.06   -8.1 -2.4 70.3 
   Missing 0.14 0.19 0.15 0.16   -12.4 -2.9 76.7 
College Preference     8.38 (p=.02) 0.15(p=.857)    
   4-year 0.70 0.66 0.70 0.69   7.7 2.3 70.5 
   2-year or less 0.13 0.13 0.12 0.13   2.0 -2.6 -28.0 
   Missing 0.17 0.21 0.18 0.19   -10.9 -0.5 95.7 
Parents’ Income     66.46 (p=.00) 0.42(p=.789)    
   High Quartile > $80,000 0.32 0.40 0.33 0.35   -17.1 -3.2 81.3 
   Mid-High $50,000 to $80,000 0.15 0.08 0.13 0.12   19.5 5.5 71.9 
   Mid-Low $30,000 to $50,000 0.23 0.21 0.23 0.24   4.2 -2.4 43.9 
   Low < $30,000 0.08 0.05 0.07 0.06   13.5 3.6 73.4 
   Missing 0.23 0.26 0.24 0.24   -7.1 -0.3 96.0 
Expected to Apply for Financial 
Aid 
    7.93 (p=.02) 0.72(p=.486)    
   Yes 0.76 0.73 0.76 0.74   8.9 4.8 45.8 
   No 0.09 0.09 0.08 0.10   0.1 -5.9 -4077.8 
   Missing 0.14 0.18 0.15 0.16   -10.5 -1.1 89.5 
Expected Work in College     13.44 (p=.00) 0.01(p=.986)    
   Yes 0.71 0.71 0.72 0.71   1.5 0.8 50.3 
   No 0.14 0.11 0.13 0.13   9.6 -0.2 97.8 
   Missing 0.14 0.18 0.15 0.16   -10.6 -0.8 92.8 
Number of Siblings (mean) 1.61 1.80 1.66 1.74 -3.38(p=.0101) 1.26(p=.261) -12.4 -5.5 55.6 
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Table 28 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
English Spoken at Home     33.77 (p=.00) 0.47(p=.693)    
   Yes 0.75 0.65 0.73 0.75   20.8 -3.9 81.2 
   No 0.10 0.16 0.11 0.09   -18.6 5.2 72.1 
   Prefer Not to Respond 0.02 0.02 0.02 0.02   -1.5 -2.3 -56.7 
   Missing 0.14 0.17 0.15 0.15   -8.6 1.0 88.1 
Maximum College Tuition 
Preference 
    23.40 (p=.00) 0.37(p=.777)    
   $500-$5,000 0.32 0.36 0.33 0.33   -8.7 -0.6 92.7 
   $7,500 - $10,000 0.12 0.09 0.12 0.13   10.7 -4.2 60.7 
   No Preference 0.39 0.34 0.37 0.35   10.0 4.6 53.4 
   Missing 0.17 0.21 0.18 0.19   -10.1 -1.6 84.3 
Propensity Score 0.26 0.05 0.22 0.22 56.66(p=.000) 0.02(p=.981) 132.9 0.1 99.9 
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Parameter estimates. Logistic regression was used to estimate the ATT of dual 
credit participation on college enrollment and degree completion for students of color. 
Before fitting a model, I again computed the average outcomes for the matched sample of 
students of color by dual credit participation. As shown in Table 29, dual credit students’ 
college enrollment rate was 92% and college completion rate was 43% compared to non-
dual credit students’ college enrollment rate of 66% and college completion rate of 29%.  
Table 29  
Average Outcomes for Student of Color Matched Sample by Dual Credit Participation 
Dependent Variable Total Dual Credit Non-Dual 
Credit 
College Enrollment    
Enrolled in College 0.79 0.92 0.66 
Did not Enroll in College 0.21 0.08 0.34 
College Completion    
Completed College 0.36 0.43 0.29 
Did not Complete College 0.64 0.57 0.71 
 
Results from the logistic regression models are displayed in Table 30. The ATT 
estimate for the college enrollment outcome was significant, as was the odds ratio of 5.78 
(p < .001). Thus, the odds of college enrollment for dual credit students of color were 
5.78 times as large as the odds for students of color who did not participate in dual credit. 
The marginal effect was 0.26, meaning that dual credit students of color were 26% more 
likely to enroll in college relative to students of color who did not participate in dual 
credit.  
The ATT estimate was also positive and significant for college completion, with 
an odds ratio of 1.85 (p < .001). This means that the odds of college completion for dual 
credit students of color was 1.85 times as high as the odds of students of color who did 
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not participate in dual credit. The marginal effect was 0.14, meaning that dual credit 
students of color were 14% more likely to complete college than non-dual credit students 
of color.  
Table 30  
Odds Ratios for Students of Color Matched Sample 
Dependent Variable Model Chi-
Square 
Odds 
Ratio 
Std. 
Error 
Marginal 
Effect 
Std. 
Error 
College Enrollment (n=5,063) 126.24***     
Dual Credit Participation  5.78*** 0.90 0.26*** 0.02 
College Completion (n=1,214) 24.68***     
Dual Credit Participation  1.85*** 0.21 0.14*** 0.03 
* p < .05, ** p < .01, ***p < .001 
Sensitivity analysis. Similar to the method for the full sample, I performed 
sensitivity analysis on the sub-sample of students of color for both the college enrollment 
and college completion outcomes. Table 31 displays the p-values or the lower and upper 
bounds for the college enrollment outcome. The upper bound p-values show that the ATT 
estimate becomes insignificant when   is 5.5, suggesting the ATT is relatively robust to 
hidden bias. Again, we see that   becomes significant at the 8.5 level suggesting that a 
large unobserved bias could produce a negative ATT estimate.  
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Table 31  
Results of Sensitivity Analysis for College Enrollment for Students of Color Matched 
Sample  
  Minimum p-value for    
  Maximum p-value for    
  
1 <.0001 <.0001 
2 <.0001 <.0001 
3 <.0001 <.0001 
3.5 <.0001 <.0001 
4.0 <.0001 .0001 
4.5 <.0001 .0032 
5.0 <.0001 .0245 
5.5 <.0001 .0986 
6.0 <.0001 .2508 
6.5 <.0001 .4581 
7.0 <.0001 .3917 
7.5 <.0001 .2236 
8.0 <.0001 .1123 
8.5 <.0001 .0502 
9.0 <.0001 .0203 
 
 Results from the sensitivity analysis for the college completion outcome show 
that the ATT estimate is relatively sensitive to hidden bias (see Table 32). The ATT 
becomes sensitive to hidden bias at the   level of 2.4. Similar to the sensitivity results for 
the full sample, a second significance level is seen at the   level of 3.2 or higher. Again, 
this suggests not only that the ATT estimate might be overestimated, but that there may 
be a negative effect given the imposition of unobserved bias.  
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Table 32  
Results of Sensitivity Analysis for College Completion for Students of Color Matched 
Sample 
  Minimum p-value for    
  Maximum p-value for    
  
1 <.0001 <.0001 
1.5 <.0001 <.0001 
2 <.0001 .0002 
2.1 <.0001 .0016 
2.2 <.0001 .0081 
2.3 <.0001 .0297 
2.4 <.0001 .0827 
2.5 <.0001 .1813 
3.0 <.0001 .1286 
3.1 <.0001 .0647 
3.2 <.0001 .0295 
3.3 <.0001 .0123 
3.4 <.0001 .0047 
3.5 <.0001 .0017 
4.0 <.0001 <.0001 
 
For both the college enrollment and college completion outcomes, the   levels 
indicating unobserved bias for the sub-sample of students of color are slightly smaller 
than the   levels for the full sample, indicating the ATT estimates are more sensitive to 
unobserved bias for the sub-sample of students of color than the full sample.  
Low-Income Students 
 As described in Chapter 4, the sub-sample of low-income students included 9,392 
students, 943 of which participated in dual credit and 8,449 of which did not participate 
in dual credit. My analytic approach to this sub-sample of low-income students is the 
same approach that was used for the sub-sample for students of color. After using a 
logistic regression model with the 25 variables (note: the variable PARINC was excluded 
because all low-income students were in the same category) to generate a propensity 
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score, I employed the same nearest neighbor matching technique using a caliper of .01. 
Because some high schools did not have low-income dual credit students, the control 
students from those high schools were not included in the analysis, which further reduced 
the pool of eligible students in the control group to 5,983 (from the aforementioned 
8,449). After employing Stata’s nnmatch program, the final matched sample for this 
analysis included 668 dual credit students and 2,159 non-dual credit students. The 668 
dual credit students in the low-income matched sample represent approximately 71% of 
the 943 low-income dual credit students in the full sample.  
Region of common support and covariate imbalance. Figure 10 and Figure 11 
display the pre-matching distribution of propensity scores by dual credit participation, 
again indicating an adequate region of common support.  
 
Figure 10. Histogram of Propensity Scores for Students of Color by Dual Credit 
Participation 
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Figure 11. Box Plot Histogram of Propensity Scores for Students of Color by Dual Credit 
Participation 
After matching, I tested for covariate imbalance (see Table 33) to determine the 
quality of the matching. Based on the non-significant Chi-Square tests and t-tests, balance 
was achieved for all covariates. Similarly, the degree of bias reduction was large and 
positive for most covariates, and bias was within the |5%| threshold for most covariates.  
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Table 33 
Covariate Imbalance Check for Low-Income Students 
Variable Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-DC Before After Before After 
ACT Core     14.54 (p=.00) 0.02 (p=.97)    
   Completed ACT Core 0.32 0.30 0.31 0.31   4.3 0.5 88.2 
   Did not complete ACT Core 0.67 0.66 0.66 0.67   1.2 -0.8 34.0 
   Missing 0.02 0.04 0.02 0.02   -15.0 0.8 94.4 
ACT English 17.74 15.99 17.41 17.21   32.2 3.8 88.1 
ACT Math 18.45 17.03 18.05 17.90   32.8 3.4 89.5 
ACT Reading 18.87 17.17 18.55 18.54   31.0 0.3 99.0 
ACT Science 18.81 17.16 18.44 18.37   38.0 1.6 95.7 
Previous Credit     202.00 (p=.00) 0.94 (p=.39)    
   Yes 0.36 0.16 0.33 0.31   45.3 6.7 85.2 
   No 0.63 0.81 0.66 0.68   -41.5 -5.7 86.3 
   Missing 0.01 0.02 0.01 0.01   -9.4 -3.0 68.1 
Program Type     45.15 (p=.00) 0.27 (p=.84)    
   CTE 0.20 0.26 0.21 0.21   -13.2 -1.3 90.2 
   College Prep 0.40 0.31 0.39 0.40   20.0 -3.2 84.1 
   General 0.34 0.34 0.34 0.32   -0.9 4.8 -452.6 
   Missing 0.06 0.09 0.06 0.07   -13.7 -0.8 93.9 
High School Rank     46.23 (p=.00) 0.47 (p=.76)    
   Top Quarter 0.28 0.21 0.26 0.23   16.1 7.3 54.5 
   Second Quarter 0.34 0.34 0.35 0.36   0.3 -2.6 -696.7 
   Third Quarter 0.29 0.29 0.30 0.31   0.8 -3.1 -274.4 
   Bottom Quarter 0.04 0.08 0.04 0.04   -15.4 -0.4 97.6 
   Missing 0.05 0.09 0.05 0.06   -14.9 -1.7 88.6 
High School GPA     47.95 (P=.00) 0.08 (p=.97)    
   3.0-4.0 0.41 0.31 0.38 0.38   20.9 -0.7 96.8 
   2.0-2.9 0.40 0.42 0.42 0.42   -3.3 -0.9 72.5 
   0.0-1.9 0.14 0.20 0.15 0.14   -14.0 2.4 82.6 
   Missing 0.05 0.08 0.06 0.06   -12.5 -0.6 95.3 
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Table 33 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
AP Participation     20.53 (p=.00) 0.02 (p=.98)    
   Participated in AP 0.46 0.48 0.46 0.45   -2.6 0.9 64.9 
   Did not Participate in AP 0.48 0.42 0.48 0.48   11.0 -0.5 95.4 
   Missing 0.06 0.10 0.06 0.07   -15.2 -0.8 95.0 
Gender     3.83 (p=.15) 0.31 (p=.57)    
   Female 0.39 0.41 0.39 0.37   -4.1 3.0 26.5 
   Male 0.61 0.58 0.61 0.63   4.8 -3.0 36.8 
   Missing 0.00 0.00 0.00 0.00   -6.3 0.0 100.0 
Race/Ethnicity     435.58 (p=.00) 0.39 (p=.88)    
   African American 0.15 0.36 0.20 0.19   -48.7 1.5 97.0 
   American Indian/Alaska Native 0.01 0.01 0.01 0.01   -1.1 1.2 -5.1 
   Asian/Pacific Islander 0.02 0.04 0.02 0.03   -9.3 -3.4 62.8 
   Hispanic 0.06 0.16 0.07 0.06   -31.6 3.8 87.8 
   Other/Multiracial 0.03 0.05 0.04 0.05   -8.8 -4.6 47.3 
   White 0.67 0.32 0.61 0.61   73.8 0.1 99.9 
   Missing 0.06 0.06 0.05 0.05   -2.9 -1.9 33.8 
Number of Extra Curricular 
Activities (mean) 
2.67 2.79 2.57 2.70 -1.37 (p=.17) -1.02 (0.31) -4.9 -5.7 -16.0 
Expected Highest Degree     1.75 (p=.63) 1.16 (p=.32)    
   Less than Bachelor’s Degree 0.27 0.27 0.28 0.27   0.0 2.9 -10359.0 
   Bachelor’s Degree 0.31 0.29 0.31 0.31   3.5 -1.3 61.5 
   Higher than Bachelor’s Degree 0.40 0.41 0.41 0.40   -2.4 0.5 77.3 
   Missing 0.01 0.02 0.00 0.01   -3.3 -7.3 -123.0 
Major Surety     5.40 (p=.07) 0.72 (p=.48)    
   Not/Fairly Sure 0.54 0.54 0.53 0.50   -0.2 6.1 -2786 
   Very Sure 0.45 0.44 0.46 0.49   2.2 -5.8 -159.5 
   Missing 0.01 0.02 0.01 0.01   -9.1 -1.1 87.8 
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Table 33 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
Occupational Surety     1.38 (p=.50) 1.24 (p=.29)    
   Not/Fairly Sure 0.54 0.54 0.53 0.51   0.2 5.1 -2127.6 
   Very Sure 0.44 0.44 0.46 0.48   0.9 -3.5 -279.5 
   Missing 0.01 0.02 0.01 0.02   -4.3 -5.9 -36.9 
College Enrollment Plan     12.26 (p=.00) 1.72 (p=.17)    
   Full Time 0.74 0.68 0.74 0.73   11.8 2.3 80.2 
   Part Time 0.25 0.31 0.26 0.26   -12.5 -0.1 99.0 
   Missing 0.01 0.01 0.00 0.01   2.2 -9.0 -314.0 
Expected College GPA     19.01 (p=.00) 0.13 (p=.94)    
   3.0-4.0 0.47 0.41 0.45 0.46   10.3 -1.0 90.2 
   2.0-2.9 0.45 0.46 0.46 0.47   -2.0 -0.7 66.0 
   0.0-1.9 0.08 0.11 0.08 0.07   -10.1 2.8 72.8 
   Missing 0.00 0.02 0.00 0.00   -11.1 0.3 97.7 
College Preference     13.21 (p=.00) 0.39 (p=0.67)    
   4-year 0.69 0.71 0.69 0.67   -5.1 4.6 9.7 
   2-year or less 0.27 0.22 0.26 0.28   10.3 -3.4 67.4 
   Missing 0.05 0.07 0.04 0.05   -9.1 -2.9 68.4 
Expected to Apply for Financial 
Aid 
    0.99 (p=.61) 0.07 (p=.82)    
   Yes 0.90 0.89 0.90 0.90   3.5 -0.1 96.1 
   No 0.10 0.11 0.10 0.10   -3.5 0.2 94.9 
   Missing 0.00 0.00 0.00 0.00   -0.1 -0.3 -140.6 
Expected Work in College     8.78 (p=.01) 0.25 (p=.75)    
   Yes 0.82 0.86 0.83 0.83   -10.0 -0.3 97.1 
   No 0.18 0.14 0.17 0.17   9.8 -0.1 98.5 
   Missing 0.00 0.00 0.00 0.00   1.8 2.6 -50.0 
Number of Siblings (mean) 1.50 1.80 1.56 1.51 -5.13 (p=.00) 0.63 (p=.53) -18.7 3.2 82.9 
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Table 33 (cont.) 
 
Variable and Values Before: Proportion or 
Mean 
After: Proportion or 
Mean 
Chi-Square or T-Test - Association 
between X and T 
Percent Bias 
 
Percent 
Bias 
Reduced DC Non-DC DC Non-
DC 
Before After Before After 
English Spoken at Home     86.09 (p=.00) 0.35 (p=.79)    
   Yes 0.92 0.80 0.92 0.92   36.1 0.7 98.2 
   No 0.05 0.15 0.04 0.05   -35.6 -2.7 92.3 
   Prefer Not to Respond 0.01 0.02 0.02 0.01   -4.0 2.9 27.2 
   Missing 0.01 0.03 0.02 0.02   -8.7 1.5 82.7 
Maximum College Tuition 
Preference 
    22.13 (p=.00) 0.60 (p=.62)    
   $500-$5,000 0.41 0.45 0.53 0.41   -8.5 4.4 48.7 
   $7,500 - $10,000 0.08 0.09 0.09 0.08   -2.2 4.3 -93.0 
   No Preference 0.48 0.41 0.44 0.47   14.4 -5.9 59.2 
   Missing 0.03 0.05 0.03 0.04   -11.6 -2.2 81.0 
Propensity Score 0.68 0.59 0.67 0.67 20.0 (p=.00) 0.03 (p=.97) 72.7 0.2 99.8 
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Parameter estimates. Logistic regression was used to estimate the ATT for the 
college enrollment and college completion outcomes using the matched low-income 
sample. Before reporting the ATT, Table 34 displays the average outcomes by dual credit 
participation for the matched low-income sample. A similar pattern emerges as did with 
the sub-sample of students of color. Eighty-six percent (86%) of low-income dual credit 
students enrolled in college and 34% of them completed college while only 56% of low-
income students who did not participate in dual credit went on to enroll in college and 
18% completed college. 
Table 34 
Average Outcomes for Low-Income Matched Sample by Dual Credit Participation 
Dependent Variable Total Dual Credit Non-Dual 
Credit 
College Enrollment    
Enrolled in College 0.71 0.86 0.56 
Did not Enroll in College 0.29 0.14 0.44 
College Completion    
Completed College 0.26 0.34 0.18 
Did not Complete College 0.74 0.66 0.82 
 
Turning to the ATT estimates of the low-income matched sample, I found that the 
results were positive and statistically significant for both outcomes (see Table 35). 
Relative to non-dual credit students, the odds of enrolling in college were higher for dual 
credit students by a factor of 4.77. The marginal effect was 0.30 meaning that low-
income dual credit students were 30% more likely to enroll in college compared to low-
income non-dual credit students.   
The ATT estimate for the college completion outcome for low-income students 
was smaller than college enrollment, but still relatively large. The odds ratio was 2.29 
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meaning that low-income dual credit students’ odds of college completion were 2.29 
times that of the odds of college enrollment of low-income students who did not 
participate in dual credit. Examination of the marginal effect suggests that low-income 
dual credit students were 16% more likely to complete college than low-income students 
who did not participate in dual credit.  
 
Table 35  
Odds Ratios for Low-Income Matched Sample 
 Model Chi-
Square 
Odds 
Ratio 
Std. 
Error 
Marginal 
Effect 
Std. 
Error 
College Enrollment (n=1,334) 136.63***     
Dual Credit Participation  4.77*** 0.64 0.30*** 0.02 
College Completion (n=1,334) 43.41***     
Dual Credit Participation  2.29*** 0.29 0.16*** 0.02 
* p < .05, ** p < .01, ***p < .001 
Sensitivity analysis. I also conducted a sensitivity analysis for the matched 
sample of low-income students for college enrollment and degree completion outcomes. 
As displayed in Table 36, the ATT estimate for college enrollment was relatively robust 
to hidden bias, and the   level at which the ATT estimate was insignificant was 3.7.  
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Table 36  
Results of Sensitivity Analysis for College Enrollment for Low-Income Matched Sample 
  Minimum p-value for    
  Maximum p-value for    
  
1 <.0001 <.0001 
1.5 <.0001 <.0001 
2 <.0001 <.0001 
2.5 <.0001 <.0001 
3 <.0001 .0005 
3.5 <.0001 .0252 
3.6 <.0001 .0430 
3.7 <.0001 .0688 
4.0 <.0001 .2047 
4.5 <.0001 .4794 
5.0 <.0001 1738 
5.5 <.0001 .0406 
6.0 <.0001 .0066 
 
The sensitivity analysis results for the college completion outcome for the 
matched sample of low-income students are displayed in Table 37. The   level at which 
the ATT estimate is insignificant is 2.1, relatively close to the 1.0 level. Similar to the full 
sample and the sub-sample of students of color, I also found that the ATT estimate is 
again significant when      , suggesting that unobserved bias at the       level may 
not only indicate an overestimation of the positive ATT estimate but a negative ATT 
estimate. 
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Table 37  
Results of Sensitivity Analysis for College Completion for Students of Color Matched 
Sample 
  Minimum p-value for    
  Maximum p-value for    
  
1 <.0001 <.0001 
1.5 <.0001 <.0001 
2.0 <.0001 .0297 
2.1 <.0001 .0816 
2.2 <.0001 .1770 
2.3 <.0001 .3154 
2.4 <.0001 .4789 
2.5 <.0001 .3983 
2.6 <.0001 .2572 
2.7 <.0001 .1512 
2.8 <.0001 .0812 
2.9 <.0001 .0400 
3.0 <.0001 .0182 
 
Summary 
 This chapter focused on the differential impacts of dual credit participation for 
students of color and low-income students relative to the average impact for all students 
in the sample. I used propensity score matching to estimate ATT of dual credit 
participation on college enrollment and college completion separately for sub-samples of 
students of color and low-income students. I found that both students of color and low-
income students who participated in dual credit during their senior year of high school are 
significantly more likely to have both enrolled in college and completed college, relative 
to similar groups of students of color and low-income students who did not participate in 
dual credit during their senior year of high school. Although these impacts were positive 
and significant, they were lower than the average impact of dual credit for the entire 
sample of students reported in Chapter 5.  
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CHAPTER SEVEN 
SUMMARY, DISCUSSION, POLICY RECOMMENDATIONS,  
AND FUTURE RESEARCH  
 In the previous three chapters, I presented results for the seven research questions 
that guided this dissertation using a sample of students who participated in dual credit in 
their senior year of high school in 2002-2003. In this final chapter, I summarize the 
results and attempt to make sense of them by constructing a narrative that considers dual 
credit as a moral imperative. What do I mean by this? In short, my data suggest that 
despite the positive impact of dual credit for the matched samples of students of color and 
low-income students, the ATT estimates are smaller than the average ATT estimates 
observed for the full matched sample. These results present a dilemma for policy makers. 
On the one hand, underserved dual credit students attend college and are successful in 
college at rates much higher than their underserved counterparts who do not participate in 
dual credit, suggesting that students of color and low-income students benefit from 
participation. On the other hand, the majority of students participating in dual credit are 
students who are already socially privileged, and when the average ATT estimates are 
compared to the ATT estimates of underserved students, those privileged students reap 
the benefits of dual credit at even higher rates than do underprivileged students. I argue 
that these differential effects create a dilemma for policy makers as well as those who 
advocate for dual credit as an equalizing mechanism. My argument rests on Rawls’ 
(1999) concept of justice as fairness, which challenges us to consider the equalizing 
effects of program and policy outcomes for groups of people who are among the least 
privileged in society.  
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In the remainder of this chapter, I develop this argument and return to Rawls’ 
conception of justice as fairness in light of my results. I begin the chapter by reviewing 
Rawls' notion of justice as fairness. I then summarize results from Chapter Four that 
provide descriptive evidence of who does and does not participate in dual credit and who 
benefits from dual credit based on my sample of dual credit and non-dual credit 
participants in 12 Illinois community college districts (n=41,737). Next, I summarize the 
results from Chapter Five that provide ATT estimates for the entire sample of students 
and describe the first part of this dilemma that I previously noted. I then summarize 
results from Chapter Six and present the second component of this dilemma in greater 
detail. In summarizing the results of Chapters Four through Six, I consider my results in 
the context of the existing dual credit literature. I conclude the chapter with a series of 
discussion points that considers several aspects of this study as well as a set of policy 
recommendations and considerations for future research. 
Rawls and the Moral Imperative 
 Recall Rawls’ (1999) theory of ‘justice as fairness’ from Chapter Two. Rawls’ 
concept of justice as fairness has three central principles: the equal liberties principle, the 
difference principle, and the fair equality of opportunity principle. Provided that equal 
access to higher education is perceived as a basic liberty, we can apply Rawls’ fair 
equality of opportunity principle and difference principle to the dual credit context, 
similarly to how Levin (2007) and St. John (2003) applied Rawls in the context of 
nontraditional community college students and financial aid policy, respectively. To the 
extent that students are provided equal access to higher education through dual credit, and 
to the extent differential impacts for low-income students and students of color can be 
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known, we construct the basis for determining equitable impacts of dual credit 
participation. In other words, Rawls’ principles provide a framework upon which dual 
credit policies and programs in Illinois can be understood according to a moral standard. 
As Levin (2007) noted, community colleges can be beacons of equality by providing 
access for all students, including those who are the most underserved and marginalized. 
In this dissertation, I extend one community college program—dual credit—to determine 
not just the average impact on college access and college completion for all students, but 
the extent to which these impacts are realized for students of color and low-income 
students.   
The Descriptive Story—Who Participates and Who Benefits? 
 The body of knowledge of dual credit and dual enrollment students in Illinois, and 
nationally for that matter, is scarce. We have little evidence of who participates in dual 
credit as well as its short- and long-term impacts. Most research-based literature on dual 
credit in Illinois is nearly a decade old (e.g., Andrews, 2000; Andrews, 2004; Andrews & 
Barnett, 2002; Andrews & Marshall, 2002; Barnett, 2003; ICCB, 2010) and is limited to 
descriptive, institutional studies. Only modest data has been gathered on dual credit and 
dual enrollment participation, and virtually no assessment has been conducted on student 
outcomes in Illinois. This study fills this gap in the literature and provides relevant 
information about who participates in dual credit and who benefits from participation. 
This study also presents results on who does not participate in dual credit and therefore 
who does not benefit, an important contribution to understanding how Rawls’ concept of 
justice as fairness applies to dual credit policy in Illinois.  
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The major patterns that emerged from the descriptive analysis presented in 
Chapter Four are summarized as follows:  relative to non-dual credit students, a larger 
proportion of dual credit students completed ACT core courses (i.e., college-preparatory 
curriculum), had higher ACT scores on all four ACT sub-scales, had previously earned 
college credit, were in the highest two high school rank quartiles, participated in AP, had 
higher GPAs, were female, were White, had higher degree aspirations, planned to enroll 
full time in college, expected to receive a higher college GPA, had parents whose income 
was in the higher income quartiles, and indicated English was spoken at home.  
The dominant narrative that emerges from these results is that dual credit students 
exceed non-dual credit students on a number of measures that align with both the 
individual context layers and family context layers of Perna and Thomas’ (2008) model. 
This echoes existing literature that suggests dual credit students are more likely to be 
White, female, higher-achieving, and come from families with higher incomes (ICCB, 
2010; Karp et al, 2007; Kim, 2008) than students of color, male, lower-achieving, and 
low-income. However, whereas students with these characteristics are the majority 
among dual credit participants, I also found evidence that less privileged students 
participated in dual credit. For example, approximately 32% of dual credit students had 
high school GPAs between 0.0 and 2.9, 51% did not complete the ACT core college 
readiness curriculum, and 18% were in the lowest parental income quartile. These results 
are similar to Swanson’s (2008) dual enrollment sample from NELS 88/2000 that 
included approximately 25% of dual enrollment students in the lowest two income 
quintiles and approximately 35% of dual enrollment students in the lowest two high 
school class rank and GPA quintiles. 
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 Because of the rich data source of the ACT survey, my study offers some new 
information about dual credit and non-dual credit students that is absent from existing 
literature. For example, I found very few differences between the number of extra-
curricular activities in which dual credit and non-dual credit students participated. I also 
found there was no significant difference in the proportion of dual credit and non-dual 
credit students who were undecided about a college major, and there was a very small 
difference in the proportion of dual credit and non-dual credit students who were sure 
about their college major or future occupational choice. 
 Chapter Four also reveals descriptive results for the dual credit and non-dual 
credit students on the two dependent variables of interest: college enrollment and college 
completion. On both measures, and without accounting or controlling for potential 
confounding factors or self-selection, on average, dual credit students outperformed their 
non-dual credit counterparts. Ninety-one percent (91%) of dual credit students enrolled in 
college and 52% completed college. These results compare to 63% of non-dual credit 
student who enrolled in college and 29% who completed college. Although these are 
descriptive results, and no correlation or causation can be assumed, there are strikingly 
large differences between the success of dual credit and non-dual credit students on 
college access and completion, and these results are consistent with previous literature. 
For example, in their analysis of dual enrollment students in Florida, Karp et al. (2007) 
found that 81% of dual enrollment students enrolled in college immediately after high 
school compared to 51% of non-dual enrollment students. These proportions were 
approximately 12% lower for dual credit and non-dual credit students compared to my 
study, but this difference is likely accounted for by the difference in methodology as 
 177 
 
 
Karp et al. (2007) studied college enrollment immediately after high school and my data 
included students who enrolled immediately after high school as well as those who 
delayed college enrollment, with this latter group accounting for roughly 15% of the dual 
credit and non-dual credit students.  
When I calculated descriptive results separately for students of color and low-
income students, I observed similar patterns to the entire sample. Ninety-one percent 
(91%) of dual credit students of color enrolled in college and 43% completed college 
compared to the 62% of non-dual credit students of color that enrolled in college and 
23% that completed college. For the low-income sample, 85% of low-income dual credit 
students enrolled in college and 34% completed college, whereas 58% of non-dual credit 
students enrolled in college and 18% completed college. Table 38 compares these results 
to the full sample. Despite the more desirable outcomes for dual credit students of color 
and low-income students relative to their peers who did not participate in dual credit, the 
outcomes for underserved dual credit students are lower than the average outcomes for 
the entire sample.  
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Table 38  
Descriptive Comparison of College Enrollment and College Completion Rates Across 
Samples 
Dependent Variable Total Dual Credit Non-Dual 
Credit 
Full Sample    
College Enrollment 0.66 0.91 0.63 
College Completion  0.31 0.52 0.29 
Students of Color    
College Enrollment 0.64 0.91 0.62 
College Completion  0.24 0.43 0.23 
Low-Income Students    
College Enrollment 0.60 0.85 0.58 
College Completion  0.20 0.34 0.18 
 
Moreover, findings presented in Chapter Four suggest there are many observed 
differences between students who participate in dual credit and students who do not 
participate in dual credit. However, because there are also observed differences in college 
enrollment and college completion rates for these students, it is unclear if these 
differences are due to participation in dual credit or to differences on other observed 
variables that affect students’ selection into dual credit (i.e., selection bias). Results 
presented in Chapter Five seek to address this issue by using propensity score matching 
to provide more unbiased estimates of the impact of dual credit participation for all 
students. Results presented in Chapter Six address this concern by using the same 
analytic technique but for the samples of students of color and low-income students.  
Reducing Bias and Estimating Average Impacts 
 Despite the widespread implementation of dual credit in Illinois and across the 
nation, we have few studies that estimate dual credit impact in a way that accounts for 
 179 
 
 
student selection into dual credit. In one of the most extensive and widely cited dual 
credit studies, Karp et al. (2007) stated:  
[D]ual enrollment studies often do not use rigorous statistical methods to 
control for preexisting characteristics, even when such data are available. 
For example, many studies compare the college success rates of dual 
enrollment students to their non-dual enrollment peers without examining 
possible reasons for success outside of dual enrollment participation. They 
do not take into account student success in high school or other 
characteristics that may influence college success independently of dual 
enrollment participation. This may be due to lack of data, as previously 
discussed, or lack of capacity at the program or state level to undertake 
such analyses (p. 14). 
 
Consequently, existing literature inadequately models the selection process of dual credit 
or completely neglects the selection process, challenging the credibility of inferences. 
Only three studies have used a quasi-experimental approach to assess the effect of dual 
credit to date: An (2009), Speroni (2011), and Struhl and Vargas (2012). My study 
contributes to this collection of quasi-experimental studies by estimating the ATT of dual 
credit on college enrollment and college degree completion. 
In Chapter Five, I address this gap in the literature, and I review methodological 
literature on propensity score matching (Rosenbaum, 1983), which suggested a way for 
me to reduce observable bias and produce more credible estimates of the average impact 
for the entire sample. Following the general propensity score matching procedure 
suggested by Rui and Bai (2011) and Caliendo and Kopeinig (2008), I used 25 pre-dual 
credit participation variables to generate propensity scores for students in the sample and 
matched dual credit students and non-dual credit students based on their propensity score 
using nearest neighbor matching, at a caliper of .01. I also matched these students within 
high schools to account for any school level effects or contextual effects as Perna and 
Thomas’ (2008) model suggests are important to measuring student success. I then 
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calculated the ATT estimate to determine the impact of dual credit participation on two 
dependent variables: college enrollment and college completion. The matched sample 
used for the analysis included 4,727 dual credit students and 17,639 non-dual credit 
students who had enrolled as seniors in high school during the 2002-2003 academic year. 
For the college enrollment outcome, I found a significant positive relationship 
between dual credit and college enrollment in the matched sample. Relative to non-dual 
credit students, the odds of enrolling in college were significantly higher for dual credit 
students by a factor of 7.44. Translated into marginal effects, the dual credit students 
were 34% more likely to enroll in college relative to non-dual credit students. The odds 
ratio and marginal effect rate are much higher than previous literature but are similar in 
the sense that the effect is positive and significant. For example, Luna and Fowler’s 
(2011) study of Arizona’s ACE Plus program found an odds ratio of 3.28 in favor of dual 
enrollment students. Using propensity score matching with a sample of students from 
Texas, Struhl and Vargas (2012) found odds ratios between 2.21 to 2.3, also in favor of 
dual enrollment participants. Karp et al. (2007) reported positive marginal effects of 
logistic regression models and found dual enrollment students in Florida were 16.8% 
more likely to enroll in college immediately after high school than non-dual enrollment 
students. Both the odds ratios and the marginal effects I found were larger than what was 
found in previous studies.   
These results contribute to the small but accumulating body of evidence 
demonstrating that dual credit participation has a positive and significant impact on students’ 
chances of enrolling in college, after taking into account other known predictors of college 
enrollment. Not only were the ATT estimates positive and significant in my study but also 
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they were relatively sensitive to unobserved bias (  = 6.5) further strengthening the 
credibility of the effect.  
Whereas we might expect an impact of dual credit participation in the short term 
(i.e., college enrollment), results of the propensity score matching also show that there is 
a positive and significant impact on the longer-term outcome of college completion for 
the full matched sample, albeit a smaller impact. In my full matched sample, I found that 
the odds of completing college were higher for dual credit students compared to non-dual 
credit students by a factor of 2.62. Translated to marginal effects, I found that dual credit 
students were 22% more likely to complete college than non-dual credit students. This 
finding supports existing literature that suggests dual credit has an impact on college 
completion (An, 2009; Speroni, 2011; Struhl & Vargas, 2012). The one study by Geise 
(2011) that did not find an effect used a narrower set of control variables relative to my 
study and other prior studies that found a positive effect, which might explain the lack of 
significant findings. I found that the impact of dual credit was larger than An’s (2009) 
study that reported an 11% marginal effect on college completion; larger than Speroni‘s 
(2011) study that reported an 8% effect on college completion; and larger than Struhl and 
Vargas’ (2012) study that found odds ratios of 1.66 to 1.78.  
In addition to finding a significant positive relationship, I found that the ATT 
estimate was relatively robust to unobserved bias. It was not until   = 3.0 when an 
unobserved bias would influence the results. Although this is smaller than the   level for 
college enrollment, it is still large, suggesting a covariate would have to be quite 
influential to change the estimate. 
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The narrative that emerges based on these ATT estimates creates the first part of 
the dilemma described earlier in this chapter: when examined on average and after 
accounting for selection bias, dual credit students both enroll in college and complete 
college at rates higher than similar students who do not participate in dual credit. This is 
an important finding and is compelling evidence for the dual credit policies that were 
implemented in the early 2000s in Illinois. This leads me to the second portion of the 
dilemma, however. While this is compelling evidence that, on average, all students 
benefit from dual credit, this narrative obscures the finding that students of color and 
lower income students do not benefit at the same rates as the average for all students. 
These results are summarized and explained below.  
Differential Participation, Differential Outcomes 
 In Chapter Six, I used the same methodological approach I used in Chapter Five 
but did so separately for restricted samples of students of color and low-income students. 
My intent was to examine the extent to which the impacts of dual credit participation are 
realized for low-income students and students of color, relative to the full sample. This 
analysis is inspired by Rawls (1999) who argued that policies and programs should be 
judged not by the total satisfaction and effect for an entire group of people but by how the 
most underserved and marginalized participants are affected; this is the essence of Rawls’ 
difference principle. We also see that some community college scholars are beginning to 
examine the differential effects of college participation using quasi-experimental 
frameworks (see, for example, Brand, Pfeffer, & Goldrick-Rab, 2012). Thus, I used 
propensity score matching to determine the impact of dual credit participation separately 
for students of color and low-income students.   
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 My findings suggest that the matched samples of dual credit students of color and 
low-income students both enroll in college and complete college at rates much higher 
than their non-dual credit peers. For the matched sample of students of color, I found that 
92% of dual credit students enroll in college and 43% complete college while only 66% 
of non-dual credit students enroll in college and 29% complete college. The odds ratios 
of the logistic regression model were 5.78 (p < .001) for college enrollment and 1.85 (p < 
.001) for college completion, suggesting the odds of success for dual credit students of 
color are higher than students of color that do not participate in dual credit (see Table 39 
for a comparison of estimates). The difference in college enrollment and college 
completion rates between the matched sample of dual credit students of color and non-
dual credit students of color (i.e., the marginal effect) was 26% and 14%, respectively. 
This means that dual credit students of color were 26% more likely to enroll in college 
and 14% were more likely to complete college than non-dual credit students of color. The 
sensitivity analysis I conducted revealed a   of 5.5 for college enrollment and 2.4 for 
college completion, meaning the college enrollment estimate is relatively robust to 
hidden bias, but the lower   level for college completion suggests the estimate is more 
susceptible to hidden bias.  
 For the low-income sub-sample, I also found that low-income dual credit students 
enrolled in college and completed college at rates higher than their non-dual credit peers. 
Of the matched sample of low-income students, 86% of dual credit students enrolled in 
college and 34% completed college compared to 56% of the non-dual credit students who 
enrolled in college and 18% who completed college. The logistic regression models 
produced an odds ratio of 4.77 (p < .001) for the college enrollment model and a 2.29 (p 
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< .001) for the college completion model. I found that the difference in the college 
enrollment and college completion rates between low-income dual credit and non-dual 
credit students were 30% and 16%, respectively. That is, low-income dual credit students 
were 30% more likely to enroll in college and 16% more likely to complete college than 
low-income students who did not participate in dual credit. Results from the sensitivity 
analysis suggest that the college enrollment estimate is relatively robust to hidden bias 
with a   level of 3.7. However, the sensitivity analysis for the college completion 
estimate suggests the estimate is more sensitive to hidden bias with a   level of 2.2.  
Table 39 
Comparison of Odds Ratios and Marginal Effects Across Samples 
Dependent Variable Odds Ratios Marginal Effects—Mean 
Difference 
 Full 
Sample 
Students 
of Color 
Low-
Income 
Full 
Sample 
Students 
of Color 
Low-
Income 
College Enrollment 7.44*** 5.78*** 4.77*** 0.34 0.26 0.30 
College Completion  2.62*** 1.85*** 2.29*** 0.22 0.14 0.16 
  
Results from the propensity score matching for the sub-samples of students of 
color and low-income students add a significant contribution to the dual credit literature 
in at least three ways. First, existing dual credit studies tend to focus on only the effect of 
dual credit on all students and most fail to consider the differential impacts by examining 
the outcomes of students of color and low-income students as sub-samples. One of the 
only studies to do this is Speroni (2011) who found that there was no difference between 
Black and Hispanic students who participated in dual enrollment than non-minority 
students who did not participate in dual enrollment but who were similar on other 
observed variables and characteristics. However, Speroni found that Black and Hispanic 
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dual enrollment students were about 2% more likely to complete college than a similar 
group of non-minority dual enrollment students. Thus, these results do suggest that there 
is effect heterogeneity and while quasi-experimental design is useful for determining 
average impacts, it is also useful for looking at differential impacts by student groups 
(Brand, Pfeffer, & Goldrick-Rab, 2012). 
 The second unique contribution that the analysis of students of color and low-
income students offers is the consideration of the moral imperative for dual credit using 
Rawls’ (1999) notions of justice as fairness. Table 39 provides the comparison of 
differences between dual credit and non-dual credit students for the full sample, the 
students of color sub-sample, and the low-income student sub-sample. I make two 
important observations in this table. First, for all three matched samples, students who 
participated in dual credit both enrolled in college and completed college at significantly 
higher rates than similar students who did not participate in dual credit. This is an 
important finding because it demonstrates that whereas all students benefit from dual 
credit, sub-groups of students of color and low-income dual credit participants do as well. 
That is, despite their marginalized status and lower college enrollment and completion 
rates in the educational system (Aud, et al., 2011; Bowen, Chingos, & McPherson, 2009), 
students of color and low-income students who participate in dual credit are more likely 
to enroll in college and complete college relative to a similar group of students who do 
not participate in dual credit. 
 The third notable contribution of this analysis recognizes that although students of 
color and low-income students who participate in dual credit outperform similar students 
who do not participate in dual credit, their effects of participation are not realized to the 
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extent the effects are realized by the average for the full sample. Both the odds ratios and 
marginal effects are higher for the full sample—the average for all students—than for the 
sub-samples of students of color and low-income students. Applying Rawls’ (1999) 
notion of justice as fairness suggests that even though there are inequalities in access to 
dual credit for marginalized students, these inequalities persist in that students of color 
and low-income students do not benefit equally from dual credit participation relative to 
the average for all students in the sample. If we use Rawls difference principle as a 
benchmark from which to assess the equalizing potential of dual credit policies, then we 
would want the data to result in odds ratios and marginal effects for students of color and 
low-income students that are at least equal to the average for the full sample. To the 
extent that underserved dual credit students do not benefit equally from dual credit, and 
because dual credit is a pathway to access college, this also means that dual credit is not 
providing equal access to higher education.  
Discussion  
 In light of the findings of this study, there are several issues that deserve further 
discussion. 
 Conceptual model of student success. This study was influenced by the 
conceptual model of Perna and Thomas (2008) who conceptualized the student success 
process from a longitudinal perspective and theorized that the internal context, family 
context, school context, and social, economic, and policy contexts influence student 
success in intersecting ways. Their Conceptual Model of Student Success (see Figure 4) 
suggested that student success (operationally defined in this study as college enrollment 
and college completion) is influenced by these multiple contexts and that the inclusion of 
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multiple disciplinary and theoretical perspectives provides a more comprehensive 
understanding of student success than research confined to a singular discipline. 
Application of this model to my propensity score matching analysis resulted in 25 
variables that constituted the internal and family contexts. The school, economic, and 
policy contexts were integrated into my analysis by matching dual credit students to non-
dual credit students within the same high school. Matching within high schools accounts 
for school-level and other contextual variables that might influence student selection into 
dual credit and student success.  
Although this study was not intended to test Perna and Thomas’ (2008) model, the 
model provided a framework that guided variable selection. My post-estimation 
sensitivity analysis, particularly for the college enrollment outcome, found that the 
estimates were relatively robust to unobserved bias, suggesting that Perna and Thomas’ 
model was a useful framework for variable selection—that is, any unobserved variable 
would have had to have a large influence on selection into dual credit and outcomes of 
dual credit participation. As I noted in Chapter Three, the literature suggests important 
variables that influence student success, particularly college access and choice, that were 
unavailable in my dataset. These include the role of parents, peer influences, and student 
efforts to gather information about college (Hossler, Braxton & Coppersmith, 1989; 
Hossler, Schmit, & Vesper, 1999; Paulson, 1990; Stage & Hossler, 1989). Exclusion of 
these variables is a limitation of my analysis, yet it is also relevant to note that these high 
school level variables that influence selection into dual credit are at least partially 
accounted for by the fact that the matching process that I used matched students within 
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high schools. That is, any school-wide policies or practices to place and select students 
into dual credit were accounted for, in theory, by matching within high school.  
Recall from Chapter Three that Barnett (2003) found that college admission 
standards or placement scores, high school recommendation and guidance, high school 
grades and academic qualifications, age, and other criteria were identified as influencing 
selection into dual credit. Whereas I had data for standardized tests scores and high 
school grades and other academic qualifications, I had no student-level data on 
recommendations from high schools or other criteria that high schools and colleges might 
use to place students into dual credit courses. Therefore, a limitation of my study is that it 
does not include data on all of these selection criteria, but it is reasonable to assume that 
criteria applied school-wide such as teacher and counselor preferences, for example, are 
accounted for by my methodology of matching within high schools.  
Academic Success for Students of Color and Low-Income Students. One 
assumption of Perna and Thomas’ conceptual model is that student success varies across 
student groups, and the differential effects I observed for students of color and low-
income students relative to average effects for the full sample suggests this assumption 
holds true with my dataset and in the dual credit context. For example, whereas dual 
credit students in the entire sample were 34% more likely to enroll in college than similar 
non-dual credit students, only 24% of dual credit students of color and 30% of low-
income dual credit students were more likely to enroll in college, relative to similar non-
dual credit students; and sizeable differences were also observed for college completion 
(see Table 39). Perna and Thomas argued that “the proposed conceptual model assumes 
that the path to student success is not universal but may vary across racial or ethnic, 
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socioeconomic, and other groups…” and that this path to success may vary based on 
different layers of the context, including the public policy context (p. 32). This claim held 
true for my study in that I found dual credit policy that existed in Illinois at the time my 
sample of students was enrolled as seniors in 2002-2003 was less impactful for students 
of color and low-income students than for the sample average.  
Despite the utility of Perna and Thomas’ (2008) framework for variable selection 
purposes and the acknowledgement of variation in student paths and success, the model 
only addresses marginalized students implicitly. The best illustration of this is in Perna 
and Thomas’ recommendations for policymakers:  
[P]olicymakers and practitioners should also recognize that, because multiple 
layers of context inform student success, no single approach to policy or practice 
will improve student success for all students or reduce gaps in success across 
students. Policies and programs that recognize variations in the various layers of 
context are likely to be more effective than policies and programs that emphasize 
a one-size-fits-all approach (p. 57).  
 
This is a wise observation and one that certainly holds with the evidence in this study. 
However, consider this against Rawls’ notion of justice as fairness that seems to suggest 
that a conceptual model be explicitly attentive to how student success is realized for the 
most marginalized students. This is even more relevant given that students of color and 
low-income students have college success rates that are much lower than their White, 
middle- and upper-income peers, as the literature showed.  
These results speak to a broader point about theoretical models of student success 
in higher education, and one that was recently articulated in a special edition of the 
Review of Higher Education, Volume 36. This edition focused on critical perspectives on 
race and equity and thrust critical race theory into the higher education scholarly lexicon. 
In her introduction, Estella Bensimon (2012) argued that “our research methods, 
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questions, and interpretive frameworks often more likely lead to such conclusions as 
Latinos have the lowest college completion rate of any group, rather than Higher 
education is least successful in retaining and graduating Latinos of any group” (p. 2). 
Her claim rests on the underutilization of critical theory in higher education scholarship 
that, she argued, should begin “with an understanding of the racialized patterns in higher 
education structures, policies, and practices that reproduce these inequalities in access 
and success” (p. 2). To some extent, this dissertation reflects this perspective by relying 
on Perna and Thomas’ (2008) model, that, to their credit acknowledged the contextual 
layers that influence students success, but also suffers from the symptom of centering 
student success—both symbolically and technically—on the internal layer, Perna and 
Thomas argued, “The proposed conceptual model assumes that, at the ‘core’ (Layer One 
of the model), student success is determined by an individual’s motivations and attitudes” 
(p. 40). Although the model acknowledged that other contexts influence students’ 
motivations, attitudes, and behaviors (i.e., Layer One), the positioning and description of 
the internal context as “core” assigns a disproportionate level of responsibility for student 
success to the internal layer relative to the other layers. Applying Bensimon’s (2012) 
argument to Perna and Thomas (2008), the interpretive framework used by Perna and 
Thomas’ conceptual model leads to conclusions that place more responsibility on the 
student than the other three layers. Considering the entrenched inequities in the existing 
education system, it is likely unreasonable to expect that student motivations, attitudes, 
and behaviors defined by Layer One will have a stronger influence than the other layers 
of the model and yet, the conceptual model of Perna and Thomas does not acknowledge 
this position. 
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Educational inequity is not a recent phenomenon, and although the United States 
has observed increased access to higher education for marginalized and underserved 
students over time, tremendous inequities persist (Aud et al., 2011). Public policies that 
perpetuate or tacitly endorse these inequities should be questioned, and new theories and 
models that help evaluate the extent to which educational policy contributes to reducing 
educational inequalities should be developed. Rawls’ (1999) theory of justice as fairness 
is a useful philosophical lens for higher education policy that offers a moral standard that 
could be embedded or integrated into existing models of student success.  
 Propensity score matching and dual credit. My dissertation is one of only a few 
studies that use a quasi-experimental design to study the impact of dual credit (see An, 
2009; Speroni, 2011; Struhl & Vargas, 2013). The application of quasi-experimental 
approaches, such as propensity score matching, to dual credit policies and programs 
provides estimates of impact that are more credible than descriptive or regression-based 
approaches because this technique provides a more unbiased estimate of program effects 
than the other methods. An (2009) and Struhl and Vargas (2013) used propensity score 
matching similar to my dissertation, with a few notable differences. Besides the obvious 
differences in sampling (i.e., state context), the odds ratios and marginal effects for my 
full sample were larger than those reported by An (2009) and Struhl and Vargas (2013). It 
is plausible that the differences in effect size may be explained by our different sampling 
strategies and the contexts unique to the sample, but it is also plausible these differences 
may be explained by the different matching approaches used. Whereas I used a 1:many 
matching technique and appropriate weighting, An (2009) and Struhl and Vargas (2013) 
used a 1:1 technique—that is, in their estimates of the ATT, they did not use students in 
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the control group more than once. I chose 1:many matching because it allowed me to use 
a larger proportion of my total sample, thus increasing precision of the estimates 
(Reardon, Cheadle, and Robinson, 2009). This difference in application of the matching 
process is indicative of a broader issue in that many matching techniques are used to do 
propensity score matching (Theommes & Kim, 2011), and we know little about the 
effectiveness of different matching strategies in different social science contexts. In the 
context of dual credit, future research should conduct simulations using various matching 
techniques with the same sample to determine how matching technique decisions 
improve estimates by reducing bias.  
My implementation of propensity score matching warrants a discussion of the 
interpretation of results with respect to causality and generalizability. First, recall that 
propensity score matching assumes that the propensity score reflects all pre-treatment 
variables that influence both selection into dual credit and dual credit outcomes 
(Rosenbaum & Rubin, 1983). If there are factors that are not included in the generation of 
the propensity score that might be related to treatment assignment and the outcomes, 
exclusion of these factors violates the strongly ignorable treatment assignment. That is, 
assignment to dual credit is not considered strongly ignorable and fails to meet this 
fundamental assumption. As previously mentioned, I acknowledge potential factors that 
violate this assumption, therefore my results cannot be interpreted as causal. Despite my 
implementation of the quasi-experimental design, the limitations warrant caution in 
interpretation; specifically, I do not suggest a causal relationship between dual credit 
participation and college enrollment and completion. Rather, I argue that my results are 
indicative of a strong correlational and statistically significant relationship between dual 
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credit participation and college enrollment and college completion, and I also argue that 
my results are more robust than previous studies using regression-based approaches. 
Further, among other studies that apply propensity score matching (An, 2009; Struhl & 
Vargas, 2012) to dual credit, my study is the only one that matches students within the 
high school context, suggesting these results hold within high schools and more 
accurately account for school-based factors that could bias the parameter estimates.  
The second issue relevant to results interpretation is the extent to which these 
results are generalizable. Beyond confining the generalizability to the sample parameters 
(i.e., within the State of Illinois, within the 12 community college districts, dual credit 
and not dual enrollment, and dual credit participation during senior year only), during the 
matching process some students were excluded by design because they are not adequately 
matched based on their propensity score. Approximately 10% of the dual credit students 
did were not matched and excluded from the ATT estimates, a small proportion of the 
total.  
Despite that, generalizations of this study should be limited to the twelve 
community college districts previously enumerated and more research is necessary on all 
community college dual credit in Illinois, as well as dual enrollment. As articulated in 
Chapter One and Chapter Two, if we believe there is a recognizable difference between 
dual credit that is administratively facilitated as it is in Illinois and dual enrollment that is 
not administratively facilitated, future research should investigate differences in both the 
student experiences and the student outcomes of dual credit and dual enrollment 
participation.  
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Community college student access and mobility. Arguably more so than any 
other ideal, access to higher education has been and continues to be a persistent ideal and 
mission of community colleges in the United States. Griffith and Connor (1994) captured 
this ideal in their book, “Democracy’s Open Door” saying that “The Open Door promises 
that every adult of whatever age is welcome to college without qualifying by virtue of 
high schools grades, test scores, or previous cultural advantages” (p. xii). For many 
underserved students, the option to take a community college dual credit course in high 
school may be their only path to college, and evidence from this study suggests that 
underserved students who participate in dual credit are more likely to access college 
compared to similar students who do not participate in college; this is a good outcome 
and a compelling reason to promote dual credit policy.  
This important finding should not be understated and aligns with those who 
suggest dual credit is a viable pathway for underserved students (Bailey, Hughes, & 
Karp, 2002; Boswell, 2011; Hoffman, 2005; Hugo, 2001; Venezia, Kirst, & Antonio, 
2003). In some states, dual credit is increasingly being advocated as a model for 
underserved students in the form of early and middle college high schools that target low- 
and middle-achieving students and students of color and are often located on community 
college campuses or community colleges are often partners. These schools explicitly seek 
to increase access to and success in higher education for low-income, students of color, 
first generation, and English Language Learners, and they are often associated with 
community colleges (Early College High School Initiative, 2013). Results from the 
evaluation report of the Early College High School movement indicate promising high 
school and college outcomes for this model (Berger et al., 2007), with recognition that 
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dual credit and dual enrollment contribute to the outcome. These models offer a more 
comprehensive intervention than the stand-alone dual credit courses in Illinois that were 
the focus of this study.  
These findings also reveal one of the main tensions in the community college 
literature—the extent to which community colleges, and by extension their programs 
such as dual credit, should be judged on the idea of individual mobility versus group 
mobility. Echoing a theme mentioned in numerous volumes of the most widely used text 
on community college, “The American Community College,” Cohen and Brawer (2008) 
observed this tension: 
The real benefit of the community college cannot be measured by the 
extent to which it contributes to the overthrow of the social class system in 
America. Nor can it be measured by the extent to which the college 
changes the mores of its community. It is a system for individuals, and it 
does what the best educational forms have always done: it helps 
individuals learn what they need to know to be effective, responsible 
members of their society…As long as they maintain their place in the 
mainstream of graded education, they provide a channel of upward 
mobility for individuals of any age” (p. 437–438).  
 
Indeed Cohen and Brawer (2008) contended that changing a social class system is 
beyond the scope of any one institutional sector. This observation reminds us that any 
measurement of community college outcomes is challenging, given the various missions 
and functions of the sector and the diverse needs and goals of community college 
students (Bragg, 2001). Yet, in the context of community college dual credit, there is a 
compelling argument to be made for the extent to which students actualize the purported 
goals and benefits that are articulated so compellingly by Boswell (2001), Chapman 
(2001), Hoffman (2005), and others, especially for groups of underserved and historically 
 196 
 
 
marginalized students. This is especially relevant in a context when dual credit is 
promoted as a viable pathway to and through college for underserved students.  
 Answering the question of whether community colleges in general, or specific 
missions and functions of community colleges such as transfer education, career and 
technical education, or even dual credit, contribute to social mobility is a daunting and a 
methodologically challenging task. This judgment is often made by the extent to which 
students’ either ‘cooled-out’ or ‘warmed-up’ as a result of community college 
participation. Goldrick-Rab’s (2010) synthesis of empirical research on the community 
college found that the preponderance of studies suggest “that the positive, 
‘democratizing’ effect of community colleges slightly outweighs the negative, 
‘diversionary’ influence of drawing students away from baccalaureate-granting colleges” 
(p. 442). Applying this argument to Illinois, recent evidence from Chicago Public 
Schools and the City Colleges of Chicago suggests that whereas there might be some 
negative effects of participation in community college for more advantaged students, 
there are positive effects for more disadvantaged students and underserved students who 
would not have attended college otherwise (Brand, Pfeffer, & Goldrick-Rab, 2012).  
I do not attempt or claim to solve this problem in this dissertation, but it is 
relevant to consider the relationship between community college dual credit and the 
extent to which dual credit programs and policies fairly provide access to college and 
success in college for underserved students, and thus do or do not remediate existing 
social inequalities. My findings suggest that participation in community college dual 
credit in Illinois perpetuates social inequality for students of color and low-income 
students, relative to the sample average. My findings show that dual credit students of 
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color and low-income students do not benefit equally compared to the average for all 
students, an important finding when using Rawls’ notion of justice as fairness. Thus, 
community college dual credit programs do not function to reduce these social 
inequalities relative to the average group. Although students of color and low-income 
students who participate in dual credit do better than similar students who do not 
participate in dual credit, the inability of dual credit to provide fair and equal access to 
and success in college suggests that dual credit does not overcome existing educational 
inequalities for students of color and low-income students.  
My study does not investigate why inequalities were observed in dual credit 
outcomes, but I offer several hypotheses regarding what might explain these results given 
what is known about dual credit, and given the potential foundation that this study may 
create for future policy research in Illinois. To begin, the purpose of dual credit was not 
explicitly intended to provide an equalizing function or to specifically serve underserved 
students in Illinois and in some other states. In Iowa, for example, dual credit policies 
claim that dual credit “promotes rigorous academic and/or vocational and technical 
options for secondary school students who are identified as ‘gifted’ in grades nine, ten, 
eleven, and twelve” (p. 27).  Equalizing college success for underserved student 
population is not associated with dual credit in Iowa. However, many states have aligned 
dual credit explicitly with increasing access for underserved students. Bragg, Kim, and 
Barnett (2006) found that dual credit was one of the most widely used policy levers by 
policymakers to serve as a pathway to college for underserved students. Thus, it is 
relevant to consider how state and local policies rationalize and describe the purposes of 
dual credit, as well as how policies are enacted and implemented at the state and local 
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levels. Karp, Bailey, Hughes, and Fermin (2004) astutely noted that “policies and 
regulations for dual enrollment that intend to offer enrichment for academically sound 
students will differ from those addressing dual enrollment programs targeted at a wide 
range of students” (p. 31). During the time in which students participated in dual credit 
for this study, in the academic year of 2002-2003, Illinois had no legislative policy that 
positioned dual credit as a vehicle to address educational inequity. Thus, the fact that 
Illinois’ 2002-2003 dual credit policy did not articulate a goal of increasing access and 
outcomes for underserved students, might explain, at least in part, why inequitable 
outcomes emerged in this study.  
Another explanation for my results might relate to the ways in which dual credit 
and similar credit-based transition programs function in practice and the theoretical 
explanations for different rates of college access and completion for students of color and 
low-income students. Few theoretical models explain the effects of dual credit, but one is 
articulated by Karp and Hughes (2008). They developed a “conceptual model of the 
hypothesized influence of credit-based transition programs on student access and success 
in postsecondary education” (p. 861). Their model focuses on programs for low- and 
middle-achieving students and includes comprehensive and enhanced comprehensive 
programs, which exclude a single college-level or college preparatory course. An 
important finding from their study, which is reflected in their model, is that “students 
need to be motivated prior to program enrollment to learn about and enroll in the CBTB 
[credit based transition programs]. Although it is possible that participation in credit-
based transition programs contributes to student motivation, the data also demonstrate 
that students seem to start out academically motivated” (p. 859). Karp and Hughes 
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suggest that underserved students need to be properly prepared for and motivated to 
participate in CBTBs, which aligns conceptually with Perna and Thomas’ (2008) model 
that suggests student success is influenced by multiple contexts and layers. Similarly, 
Karp and Hughes seem to agree with Perna and Thomas who place more weight on 
students’ motivation to participate and persist than other contexts and layers.  
A third alternative relates to an earlier discussion of critical theory and critical 
race theory (CRT). As Bensimon (2012) summarized, the CRT school of thought focuses 
on structural racism, which she defined as “the systematic but often invisible way in 
which routine practices, traditions, values, and structures perpetuate racial inequality in 
higher education” (p. 2). Rooted in critical legal studies, CRT uses race and racism to 
explain educational inequities for students of color (see, for example, Ladson-Billings, & 
Tate, 1995). As Ladson-Billings (1998) explained, the CRT “strategy becomes one of 
unmasking and exposing racism in its various permutations” (p. 12). My study did not 
examine dual credit policy from this perspective, but because inequitable outcomes were 
observed for students of color, a CRT lens might give insight into how racism contributes 
to these inequities.  
Reconciling the Dilemma? Policy Solutions and Recommendations 
  I began this chapter by describing a fundamental dilemma for policy makers: 
students of color and low-income students enroll in college and complete college at rates 
higher than their non-dual enrollment peers, but the impact of dual credit participation is 
smaller than the average impact for all students, suggesting that whereas underserved 
students benefit from dual credit they do not benefit equally from dual credit relative to 
more privileged students. This result is especially problematic when dual credit is 
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considered a viable option for underserved students (see, for example, Bailey, Hughes, & 
Karp, 2002; Hugo, 2001; Venezia, Kirst, & Antonio, 2003). Independent of whether or 
not community colleges, as a single social institution or in partnerships with high schools, 
can influence upward mobility and social class, the evidence from this study suggests 
dual credit in Illinois, as implemented for students who were seniors in high school in 
2002-2003, offers some advantage for all students and for underserved students. This is 
an important finding because dual credit students of color and low-income students do 
benefit relative to their own peer groups, on average, Yet, this impact does not overcome 
structural and persistent educational inequalities; as I have demonstrated students of color 
and low-income students do not have equal outcomes compared to the sample average.  
These findings lead me to return to Rawls (1999) and the moral imperative 
introduced in the beginning of this chapter. Whereas existing dual credit studies tend to 
focus on the average effects of dual credit on students, I drew motivation from Rawls 
who argued society has a moral obligation to understand the impact of programs and 
policies on those who are least advantaged. Driven by Rawls’ idea of a social contract, 
which is a metaphor used to understand relationships and decisions among members of a 
society, I conceive of education policy (e.g., dual credit policy) as a societal good that is 
concerned with the experiences and outcomes of low-income students and students of 
color. The use of Rawls in the dual credit policy context, then, challenges the institutional 
status quo, and despite that policy outcomes favor all students (or the ‘utilitarianism’ 
position that Rawls opposes), I argue that dual credit policy should seek to improve the 
outcomes of the least advantaged students on a moral and ethical basis. Perhaps Levin 
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(2007) best articulated the implications of this position in the context of his work on 
nontraditional students in community colleges: 
Students in higher education institutions are not equal. Some are more 
privileged than others; some are wealthier, more able, and better prepared 
than others. The ethical responsibility of our institutions is not to make all 
students equal but rather to treat students fairly so that those who are less 
privileged and less advantaged than others are accorded justice: that is, 
given advantages and benefits so that their disadvantages are nullified (p. 
198).   
 
So what do findings from this study mean for dual credit in Illinois? I again 
reiterate that dual credit, as implemented in 2002-2003 when my sample of high school 
students were enrolled, positively contributed to college access and completion for 
students of color and low-income students relative to non-dual credit students from the 
same sub-groups. Because of the differential impacts observed in this study, maintaining 
the policy status quo (as it was in 2002-2003) may lead to similar student outcomes for 
students of color and low-income students; however, without further research on the 
current policy context, this question cannot be addressed. Since the 2002-2003 academic 
year, two important policy changes have occurred relative to dual credit (as described in 
detail in Chapter Two): a) the Accelerated College Enrollment or P-16 grants were 
eliminated, thus reducing direct funding to colleges for dual credit; and b) the Dual Credit 
Quality Act was passed by the State Assembly to embed quality standards in state policy 
to maintain the quality and rigor of dual credit courses. The extent to which these policy 
changes are associated with students’ outcomes in terms of college access and completion 
has not been studied, suggesting my study provides valuable baseline for a contemporary 
policy study that considers these two policy changes. However, the elimination of 
additional funding and the implementation of higher standards may have a 
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disproportionate impact on low-income students and students of color. For example, if we 
hypothesize that eliminating the ACE grant led institutions to increase or apply tuition 
and/or fees to dual credit, this might negatively impact the ability of low-income students 
to participate in dual credit, similar to how low-income students are less likely to enroll in 
college than middle- and high income students (e.g., Aud et al., 2011). Likewise, if the 
quality standards associated with the DCQA led to higher student eligibility standards in 
the form of standardized test scores, this might negatively impact access to dual credit for 
students of color and low-income students, who on average, obtain lower standardized 
test scores than White, middle- and upper-income students (Rothstein, 2004). These are 
just hypotheses, but they are relevant to understanding how recent policy changes might 
impact dual credit outcomes.  
If future studies showed inequities persisted, one policy solution is to intentionally 
expand and promote access to dual credit for underserved student groups, including 
students of color and low-income students. Early and Middle College High Schools that 
intentionally target underrepresented student groups might be implemented. Although 
these models are distinct from stand-alone dual credit courses, initial evaluative evidence 
is positive. For example, Berger et al. (2009) reported that the proportion of Early 
College High School students who enrolled in college in the fall immediately after high 
school graduation was 88%, which is 16% higher than the national average. My study 
found that the proportion of dual credit students that enrolled in college immediately after 
high school was 73% for students of color and 62% for low-income students (see again 
Table 20 and Table 21). These models are more intrusive interventions than stand-alone 
dual credit courses because they integrate comprehensive support services and recognize 
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environmental conditions (e.g., college-going culture) conducive to student success and 
college access for underrepresented students. Although this model is expanding 
nationally, there is no evidence Illinois has not adopted the model in state dual credit 
policies. In light of the evidence from my study that students of color and low-income 
students do not benefit equally from participation in dual credit, perhaps Illinois 
policymakers could embrace this more intrusive model in support of producing more 
equitable outcomes for students of color and low-income students. 
A growing body of evidence and theoretical knowledge also suggests students’ 
college readiness and college success are not only dependent on their academic and 
technical knowledge and skills (i.e., what a student learns from a dual credit course), but 
include appropriate behavioral skills, contextual knowledge and skills, college 
knowledge, or other psycho-social characteristics (Conley, 2010). Underserved student 
populations may be particularly at risk due to under-resourced high schools and high 
schools with low college-going cultures and rates. Although Conley’s model is useful in 
understanding factors that lead to high school students’ preparation for college, Bragg, 
Baber, and Castro (2011) and Castro (2012) argue that Conley’s (2010) model would be 
enhanced by explicitly attending to students’ cultural experiences via the adoption of 
culturally responsive pedagogy, as one example. As implemented in 2002-2003, the dual 
credit model and policies in Illinois were simply associated with student enrollment in a 
college course and receipt of college credit; they did not include comprehensive support 
systems embedded in the ECHS model, secondary and postsecondary structural 
relationships associated with ECHS, or the provision of college readiness types of 
knowledge and skills. Were these comprehensive elements adopted, it is possible that 
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outcomes would be more equitable for underserved groups, but research is needed to 
make this determination. 
Another policy solution that may equalize outcomes and especially relevant to 
low-income students, is to improve financial incentives for high schools, colleges, and 
students to participate in dual credit. One financial incentive that was in place in 2002-
2003 and is currently state policy is that both high schools and colleges can count the 
same student for the purpose of enrollment-based funding and receive funding 
reimbursement (Dual Credit Task Force, 2008). This works to the institution’s advantage 
because funding can be used to support dual credit programming; however, there are also 
funding disincentives. As noted in Chapter Two, the ICCB eliminated P-16 grant funding 
for dual credit in 2008, which resulted in the elimination of subsidies that colleges could 
use to cover the costs of offering dual credit courses. Although the effects of this policy 
change have not been empirically measured, enrollments in dual credit leveled off 
statewide in 2008 after high growth between 2002 and 2008 (Illinois Community College 
Board, 2006; 2011b). With these enrollment changes, accompanied by changes in state 
policy governing dual credit, it is not possible to know how student enrollment in dual 
credit as well as college access and outcomes have been affected in the current policy 
environment. This observation leads me to recommend future research. 
Future Research 
The results from this study lead to a number of additional questions and the 
following recommendations for future research: 
 Given the results of this study, one of the most pressing areas for future research 
is to empirically investigate what might explain the differences observed in the 
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outcomes between the sub-samples of students of color and low-income students 
and the full sample. Future research should isolate this issue and use qualitative 
methods to examine how students of color and low-income students experience 
dual credit and their perceptions of college going. Similarly, future research 
should examine the school context and understand what school- and college-level 
factors influence students of color and low-income students to participate in dual 
credit and what factors influence their outcomes and their transition to college. 
Future research should also use new lens’ in the dual credit context such as 
Critical Race Theory that might surface how racism contributes to the inequalities 
I observed in this study. Similarly, future research could examine how the cost of 
dual credit contributes to differential participation for low-income students. For 
example, research could examine whether Illinois policy should encourage or 
require institutions to make dual credit accessible to low-income students and 
students with greater financial need following the lead of states such as Kentucky, 
Massachusetts, New Hampshire, and North Dakota (Borden, Taylor, Park, & 
Seiler, 2013).  
 From a policy perspective, more research is needed on the ways in which state 
policies dual credit policies are interpreted and implemented at the local level. 
Given the recent implementation of the Dual Credit Quality Act in Illinois in 2008 
and the focus on quality rather than access, future research should seek to 
understand how high school and college administrators interpret the policy 
provisions related to quality and access, and the ways in which they perceive the 
state policy to impact low-income and students of color. Interviews and focus 
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groups with administrators could address these issues and potentially contribute to 
policy changes that could increase the participation in dual credit and outcomes of 
low-income students and students of color. 
 This study focused explicitly on dual credit in Illinois rather than dual enrollment. 
Future research could answer the following questions: What are the differences 
between the experiences and the outcomes of students participating in dual credit 
and dual enrollment in Illinois? What are the differences between the students that 
participate in dual credit and dual enrollment in Illinois? To answer these 
questions, better data are needed from at the course-level from the state of Illinois.  
 Related to the former set of questions, more research is needed on the ground that 
investigates the differences in student outcomes based on various factors. For 
example: How does course discipline and course location impact student 
outcomes? How does the intensity and duration of students’ participation in dual 
credit and their level of effort influence student outcomes? How do instructor 
qualifications and engagement influence dual credit student outcomes? And, what 
differential effects are observed for low-income students and student of color 
based on these factors? Course-level data and more nuanced data are needed to 
answer these types of questions, and future research should pursue these granular 
data elements.  
 An important focus of future research should be to replicate my study using more 
recent data on student enrollment in dual credit in the state of Illinois. This is 
especially relevant given the policy changes since the 2002-2003 academic year. 
The ACE grants were eliminated and the DCQA was implemented into state law, 
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both of which may have a disproportionate impact on low-income students and 
students of color. Future research should replicate my study using more recent 
data to determine if the inequities in student participation and outcomes persist, 
given these policy changes.  
 Since Rosenbaum and Rubin (1983, 1984) introduced the propensity score in the 
literature, variations of propensity score analysis have emerged including a 
number of matching techniques (Guo & Fraser, 2010). Given differences in 
matching techniques between my study and other dual credit studies that have 
used propensity score matching, future research should simulate different 
matching strategies and compare nearest neighbor matching to optimal matching 
to Mahalanobis matching, for example. These simulations can make a 
methodological contribution to the propensity score matching literature. 
Concluding Thoughts 
This study offers a substantial contribution to the literature and body of 
knowledge about dual credit in Illinois and the national conversation about dual credit. 
Indeed, results of this study suggest dual credit is promising for all students but also 
suggest dual credit has differential impact for students of color and low-income students. 
In addition, recommendations pertaining to policy and future research, the Illinois 
Community College Board and Illinois Board of Higher Education should continue to 
support dual credit rigorous research on dual credit that reveals the impact of dual credit 
on student outcomes, and more importantly, helps policy makers, educators, researchers 
and others understand why dual credit is associated with college outcomes for some 
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students more than others. These lessons could be used to leverage changes in policy to 
support all students equally and fairly.  
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